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PREFACE 
The present volume is a compilation of documents and 
scientific papers presented at the VII meeting of the 
Committee for Mapping the Flora of Europe, held on 23 and 24 
August 1983 at the Department of Botany, University of 
Helsinki. In addition, it contains some papers sent in by 
committee members who, regrettably, due to some last-minute 
obstacles, could not be present. We are also happy to be able 
to include a paper which, though outside the regular program 
of the meeting, is intimately connected with our work as a 
whole - "Some general remarks" on European mapping by J. 
Holub. 
The ordinary meeting in Helsinki was followed by a 
four-day excursion to Northern Finland, along the route Oulu -
Hailuoto - Siikajoki - Oulu - Ylikiiminki - Posio - Oulanka in 
Kuusamo - Kemijärvi - Suvanto and Pyhätunturi in Pelkosenniemi 
Rovaniemi. The flora lists distributed to the participants 
and other information on the excursion area and the 
localities visited are not included here. 
The necessary arrangements for the meeting and the 
subsequent excursion were made possible by financial support 
from the Ministry of Education. We also wish to acknowledge 
the generous help given on many different occasions before and 
during the meeting by the staff and personel of the Botanical 
Institute, the Botanical Museum and the Botanical Garden of 
the University of Helsinki. 
Our special thanks are due to Tauno Ulvinen, Curator of 
the Botanical Museum at the University of Oulu, who joined us 
at an early stage of the preparations in the search for a 
suitable excursion programme, and contributed expert 
scientific guidance during the excursion itself. 
The secretarial duties before and during the meeting 
(including correspondence, foreign and domestic, and matters 
concerning the travelling and lodging of the participants) 
were discharged most competently by Miss Leena Helynranta. 
Last/ but not least, we are indebted to Mrs. Anna A. 
Damström for checking the English texts. She also joined us in 
the post-congress excursion. 
Jaakko Jalas 
Juha Suominen 
Addresses of welcome 
Herra Kansleri, Herra Korkeakouluneuvos, Members of the 
Committee for Mapping the Flora of Europe, Colleagues and 
Friends from abroad. Ladies and Gentlemen, Hyvät Naiset ja 
Herrat 
This summer, 19 years have elapsed since the Botanical 
Congress in Edinburgh, at which Dr. F.H.Perring presented a 
map based on a 50-km grid and showing the distribution of 
Silene acaulis in Europe. In the following year, 1965, the 
Committee for Mapping the Flora of Europe was founded at the 
Fourth Flora Europaea Symposium in Ârhus. 
The first volume of Atlas Florae Europaeae, a set of 150 
distribution maps representing the pteridophytes, was 
published in 1972. Now 11 years later, six volumes of the 
Atlas have appeared, comprising 1011 distribution maps and a 
total of 655 pages. This means a yearly average of somewhat 
less than one hundred species, or ca. 60 pages per annum. The 
number of species recognized in Flora Europaea totals 11557, 
and so if we continue at the same rate, the additional period 
required for finishing our mapping project will be about 100 
years. 
No wonder that there have been voices asking for a 
considerable speeding up of the publication rate. How this 
should be achieved, however, is a question which has not yet 
received a practical answer. Contrary to some of the 
suggestions presented, the problem cannot be solved simply by 
enlarging the Secretariat in Helsinki. This would perhaps be 
of some temporary help. However, it would be only a partial 
solution since (as has already been repeatedly stressed) the 
time table for finishing the volumes ultimately depends on the 
dates on which the last collaborators send in their regional 
contributions. 
The above statistics about the rate of publication should 
protect us from self-complacency, but they are not intended to 
suggest methodological or technical shortcomings, or to awaken 
a feeling of inadequacy. Of course, such an attitude is a 
dangerous one and should be avoided. What I feel is of chief 
importance is to keep an open mind for suitable 
rearrangements, and to be ready to discuss all kinds of 
constructive suggestions concerning the effectiveness and 
standard of our work in this demanding task of mapping the 
flora of Europe. 
I bid you all most heartly welcome to Finland, to 
Helsinki, and to this meeting. Tervetuloa, 
Jaakko Jalas 
Distinguished Representatives of the Committee for Mapping the 
Flora of Europe, Ladies and Gentlemen 
An admirable feature of the basic project for mapping the 
flora of Europe is its international coverage: all the 
countries of Europe are involved, from Portugal and Turkey to 
the Nordic countries, and from the United Kingdom and Ireland 
to the Soviet Union. I believe that the international position 
of Finland provides it with certain special qualifications for 
coordinating this European project. However, I would also 
like to regard the fact that Helsinki has been selected as the 
permanent location of the Secretariat of the Committee as 
special recognition of the scientific work carried out by 
Finnish botanists on plant distribution, especially during 
this century. 
This project - the mapping of the European flora and the 
editing of a collection of maps - is a welcome exception to 
many international cooperative projects; the result will be a 
concrete product, an atlas depicting the distribution of 
vascular plants in Europe. It is my belief that such an atlas 
will become a frequently consulted reference work for European 
botanists and those interested in this subject. 
In view of the fact that this is an international 
scientific project, special interest attaches to its 
organization. The actual work - the gathering and critical 
analysis of the data on plant distribution - is carried out in 
each country on the national level, but the collection, 
comparison and final compiling of the data into an atlas is 
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done by a joint secretariat. I believe that this avoidance of 
excessive concentration is a very successful arrangement. 
On the administrative level, the existence of the Mapping 
Committee was first brought to the attention of the Ministry 
of Education in 1966 or 1967 and then - as is generally the 
case - as a question of finances. Ever since then - apart from 
some preliminary and intermediate stages - the Ministry of 
Education has met the expenses of the activities of the 
Secretariat of the Mapping Committee; 'these expenses, it 
should be said, have remained at an admirably modest level. No 
radical changes in the pattern of financing can be expected in 
the near future, at least during the next couple of years. 
Volume 6 of Atlas Florae Europaeae, completed in due time 
for your present VII Meeting, is a good demonstration of the 
significant results which have been achieved, and is a new 
milestone in your work. 
It is my pleasant task to convey to the Meeting the 
greetings of the Ministry of Education and its best wishes for 
your continued success. 
Matti Lähdeoja 
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Professor Jalas, Distinguished Guests from abroad. Ladies and 
Gentlemen 
On the occasion of this 7th meeting of the Committee for 
Mapping the Flora of Europe, it is a great honour and pleasure 
for me to congratulate the Committee, on behalf of the 
University of Helsinki, on its extremely valuable and truly 
international work, documented in an admirable way by the six 
issues of the Atlas Florae Europaeae published to date. 
Everybody who has been involved in international 
team-work, such as editing the proceedings of international 
congresses, for instance, is familiar with the eternal problem 
of keeping deadlines. How difficult it is to obtain all the 
contributions needed within the proper time, even if the 
time-table has been set well in advance! In all team-work 
where hundreds, or even thousands, of persons are involved, 
some individuals are always more liberal than others as far as 
deadlines for manuscripts or data are concerned. This seems to 
be true in the case of Atlas Florae Europaeae, too. In the 
preface of the fresh volume of the Atlas the editors write 
that, contrary to some pessimistic predictions, it has been 
possible to surmount the manifold difficulties connected both 
with procuring the regional data and with processing the 
material of the volume. I feel that the secretariat under the 
leadership of Professor Jalas has done very fine work in 
overcoming the difficulties always involved in a project like 
the present one, I do hope that this 7th meeting of the 
Committee will find ways and means of improving the speed of 
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submitting data for the subsequent volumes of the Atlas. 
The University of Helsinki has always been very eager to 
maintain close international contacts. On this occasion it is 
my duty and privilege to say, on behalf of the University, 
how satisfied we are that our Department of Botany has been 
entrusted with the important task of being the site of the 
secretariat of the Committee for Mapping the Flora of Europe. 
In the history of this University, botany has long played an 
important role, and for this reason the University is 
particularly gratified that its Department of Botany has been 
charged with the practical arrangements in this important 
international collaboration. May I once more congratulate the 
Committee on its excellent work, and may I also, on behalf of 
the University, express our best wishes for the success of the 
Committee's work during the years to come. 
Before I finish, may I call your attention to an aphorism 
I once read on the title-page of an important biological 
monograph. The author wrote: "A scientific monograph will 
never be completed, but there will be a time when the author 
has to abandon the manuscript". I feel that the editors of the 
Atlas may have had this in mind when they wrote in the preface 
of the most recent issue about some under-representation of 
data for certain areas. In spite of this, the Atlas will quite 
obviously remain a milestone in the history of research on the 
European flora and, moreover, it will be a great stimulus to 
future taxonomic and biogeographical studies. 
Ernst Palmen 
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Norrlinia 2: 13-17. 1984. 
PRESENTATION OF THE NEWLY PUBLISHED 6TH VOLUME OF ATLAS FLORAE 
EUROPAEAE, WITH SOME REFLEXIONS CONCERNING THE MAPPING WORK 
Juha Suominen 
Secretary of the Committee, Department of Botany, University 
of Helsinki, Finland 
After an interval of three years, a new volume of the Atlas 
has been published. Although it comprises only half of the 
Caryophyllaceae, it has 176 pages and is considerably thicker 
than any of the previous volumes, none of which exceeds 130 
pages. The number of maps in Vol. 6 is 343, being half of the 
total number of maps (668) previously published in AFE. 
The number of taxa listed in the preface under "Deviations 
from Flora Europaea" is many times as great as in earlier 
volumes, even compared with Vol. 5. These taxa include ca. 70 
species and subspecies not yet described or found (or not 
recognized) twenty years ago, at the time of the first volume 
of Flora Europaea. Besides this a great number of taxonomical 
and nomenclatural deviations from Flora Europaea are listed. 
This is partly due to one single monograph, by Chaudhri (1968) 
dealing with the Paronychioideae, but it also reflects a 
general trend. The fact that the index of Vol. 6 is more than 
three times as long as that of Vol. 5, however, is largely due 
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to an effort to increase the number of synonyms in the text, 
and to include names not mentioned in the "standard floras" 
which form the main source of the synonymies given in Fl. Eur. 
Vol 6 is, in a way, the first "normal" volume of the 
Atlas. It is the first to contain mainly native flowering 
herbs, in contrast to the numerous woody plants and ferns or 
immigrants and other weedy plants in the previous five 
volumes. A large part of the species and subspecies in Vol. 6 
have a limited European range, many being endemics, even very 
narrow ones. This is also reflected in the increased number of 
maps per page, 1.9 as opposed to 1.4 for Vols. 1 to 5. This 
difference might be partly caused by the more extensive 
introductory texts in those volumes, but the effect of this 
seems to be well balanced by the clearly expanded species 
texts in Vol. 6. 
The need for more extensive species texts is again 
directly due to the twenty years that have elapsed since Vol. 
1 of Flora Europaea was published in 1964. Altogether, the 
strong increase in the deviations from Flora Europaea, 
including new taxa, new taxonomic and nomenclatural treatments 
and new and corrected country data (added, omitted, etc.) 
leads ones thoughts to the latent project called "Addenda and 
Corrigenda" of Flora Europaea. 
Fortunately we have the European Taxonomic Documentation 
system, we have the OPTIMA project covering the Mediterranean 
area, and we have several national and other local enterprises 
as well. 
However, although AFE clearly also serves as a not 
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unimportant substitute for the "true" Addenda and Corrigenda 
which will evidently never be published, the basic aim of 
Atlas Florae Europaeae is rather to complete Flora Europaea in 
respect of its distributional data than to add to or correct 
this magnificent opus. Of course, some additions and 
corrections are necessary in order to keep up the taxonomical 
standard and to meet the special demands of mapping, i.e. 
presentation of the available chorological data. 
And even if it were possible to include something in the 
nature of Addenda and Corrigenda in the Atlas, we must 
remember that Atlas Florae Europaeae is a collection of 
distribution maps, not a flora. The Atlas may, of course, 
include some texts elucidating distributional patterns, and 
mention changes in the lists of countries compared with those 
in Flora Europaea. Furthermore, the Atlas may present 
taxonomic and nomenclatural changes, mentioning alternative 
treatments and even unsolved problems, and references to the 
relevant literature. But it is clearly unrealistic to claim, 
for instance, that the Atlas should include artificial keys or 
descriptions of the new taxa. Thus, unfortunately, or 
fortunately, the Atlas can never fill the need of "Addenda and 
Corrigenda" of Flora Europaea. This problem must be solved 
elsewhere. But as long as it remains unsolved, this fact will 
necessarily be reflected in the contents of Atlas Florae 
Europaeae. 
In the editory work on AFE, it has proved useful and even 
necessary to distribute the draft of the text first, without 
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the respective drafs of the maps. We can push ahead with the 
preparation of the text, while the maps still show too many-
gaps to justify copying and distributing. When distributed, 
the draft text gives an effective impetus to the preparation 
and delivery of further country data. 
Besides the distribution of the first text draft, another 
stimulus to the influx of further map data from various 
countries is the publication of the preceding volume of the 
Atlas. We do not know why it must be so, but the work on the 
latest volume seems to lag until the preceding volume has been 
published. This is clearly one of the factors delaying the 
progress of the mapping work as a whole. 
Now, that we have crossed two thresholds, the publication 
of Vol. 6 and the preparation of the first draft text for Vol. 
7, we can continue to send out circulars and to set new 
deadlines for country data. Once we have more complete data, 
the map drafts can be distributed to the committee members for 
checking. 
The draft maps will most probably be imcomplete in many 
areas, especially in southern Europe. But their distribution 
and the subsequent, sometimes lively correspondence can be 
expected to lead to reasonably complete coverage of Europe. 
During the completion of the maps, and the continuing 
correspondence with Committee members, some of whom are very 
active, the Atlas text will develop and undergo even radical 
changes. It is then possible to finish the manuscript and to 
start printing. The fact that the work has reached this stage 
is pointed out, in particular, to all the Committee members 
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whose data are still lacking. 
This again helps us a step forward. But gaps still tend to 
remain, some even persisting up to the publication of the 
Atlas, as can be seen in Vol. 6, too. For the first time, with 
this volume, we had a limited possibility to fill some of 
these gaps by sending a botanist from Helsinki to pick out 
some additional data in major foreign herbaria. However, this 
is a very expensive way and cannot become a general rule; we 
cannot even rely on its being repeated. 
This is the working framework of the mapping today, 
developed over many years and during several volumes of the 
Atlas. The question of how to make method better and faster 
certainly deserves to be discussed. This question is closely 
connected with the problem of the increasing time-lag between 
the publication of the corresponding volume of Flora Europaea. 
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Norrlinia 2: 19-31. 1984. 
REGIONAL ASPECTS OF THE EUROPEAN FLORA - A SURVEY OF VOLS. 1 
TO 5 OF ATLAS FLORAE EUROPAEAE 
Josef Holub 
Botanicky ustav CSAV, Pruhonice, Czechoslovakia 
The task of a phytogeographical atlas is to give a basic 
survey of the regional distribution of all taxa occurring 
within the area studied, and also information on the form of 
the distribution areas and their structure; i.e. data on 
borderlines, continuous distribution, gaps, thinning of the 
occurrence, etc. In earlier periods the borderlines (or parts 
of them) were chiefly studied and less attention was given to 
the whole distribution area and its structure. The importance 
of AFE thus lies in the fact that it gives not only the 
borderlines of European species, but also the structure of 
their distribution areas, though with some limitation. This is 
due to the fact that mapping an occurrence in a square of 50 x 
5 0 km may equally well represent the presence of only one 
specimen (e.g. Blechnum spicant in Central Bohemia) or the 
absolute dominance of the chief species (as Picea abies in the 
forests of northeastern Europe). This must be well understood 
by the users of the Atlas. 
AFE is the first atlas covering the whole of Europe, but 
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the first five volumes give information on only about five per 
cent of the whole floristia richness of the area. The Atlas 
gives a good survey of the boundary elements and the outpost 
elements, i.e. the taxa reaching a borderline of their 
distribution areas in Europe, or occurring there only as 
outposts of their distribution areas, being situated in other 
continents. The total extent of the area covered by the Atlas 
is about 4400 squares and among the species included are those 
•r 
which are present in only one square (e.g. Salsola dendroides) 
as well as those occurring in many squares (e.g. Pinus 
sylvestris in c. 2500 squares). 
The distribution area is an important characteristic of 
each taxon and the attention accorded it is continually 
increasing. Studies have been made of the relations between 
the formation of distribution areas and the evolutionary 
processes, between the borderlines of distribution areas and 
climatic or other ecological gradients, between certain forms 
of distribution areas and palaeo-climatological or 
palaeo-geographical data, etc. Therefore good distribution 
maps (phytocartograms) are not only an important basis for 
descriptive and historical chorology, ecology and evolutionary 
taxonomy, but also for geography, geology, soil science, 
palaeo-climatology and nature conservancy, and for the use of 
individual species as indicators. 
AFE is a synthesis at the continental level; its 
distribution maps give examples of different distribution 
patterns, distribution boundaries, peculiar outposts, 
distribution gaps, differences in "density" of the occurrence 
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in various parts of the distribution area, demarcation knots 
(when the boundaries of several taxa coincide), etc.; further, 
when complemented by some specified data, they also show 
fluctuations, area expansions or disappearance of a taxon. 
The total number of the taxa mapped in AFE, vols. 1-5, is 
745. For the following analysis of the floristic richness of 
individual countries, six countries (areas) were selected: 
Spain (continental), Greece (including the Aegean Islands, but 
without Crete and Karpathos), Great Britain (without Ireland), 
Czechoslovakia, the eastern part of the European Soviet Union 
(Transvolgian region and a tract adjoining the Ural Mts.) and 
Finland. The following survey gives the percentage 
representation of the species of these areas among the total 
number of mapped taxa (numbers of taxa given in brackets): 
1. Spain 47 % (352) 
2. Greece 40 % (298) 
3.-4. Czechoslovakia 35 % (264) 
Eastern European Soviet Union 35 % (264) 
5. Great Britain 27 % (201) 
6. Finland 21 % (155) 
This means, that practically one in two of the taxa 
(species or subspecies) occurs in Spain, one in three in 
Czechoslovakia and one in five in Finland. This applies only 
to the material analysed in the five volumes of AFE. The 
results are certainly influenced by the locations of the 
evolutionary centres of some of the families; e.g. the centre 
of the Chenopodiaceae lies in the Turanian region, and this 
has greatly increased the representation of the taxa in the 
eastern part of the European Soviet Union. After the 
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Caryophyllaceae have been mapped, the share of Spain and 
Greece will certainly be higher than at present. The above 
areas may also be ordered according to their ranking in the 
individual volumes of AFE (this means according to the number 
of the taxa mapped therein); here the numeral designation 
(being the sum of the rankings in the individual volumes) may 
range from five to thirty; lower numbers indicate greater 
floristic richness. 
1. Spain 8 
2 . Greece 11 
3. Czechoslovakia 16.5 
4. Eastern European Soviet Union 18 
5. Great Britain 23.5 
6. Finland 28 
The data given by AFE facilitate classification of 
individual taxa into distribution area types or floristic 
elements (at least according to the character of their 
European distriution), and allow identification of distinct 
boundary elements and outpost elements and species whose 
distribution area penetrates only slightly into Europe, the 
greater part being located in adjacent regions. Floristic 
elements (in the sense of many authors, e.g. of Walter, but 
not in the sense of Meusel)^^ comprise characteristicaly 
distributed species limited or confined to a certain area and 
to its dominant vegetation type. This means that not every 
species may be referred to a certain floristic element. 
^^Concerning the phytogeographical terminology used, see J. 
Holub & N. Jirasek, Folia Geobot. Phytotax. (Praha) 1:69-113 
(1967). 
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Examples of such elements are: the Mediterraneic, Centro-
Europeic, Atlantic, Boreic (taiga), Arctic, Pontic, Turanic, 
etc. elements. A special type is the littoral (or maritime) 
element, represented by distinctive aegialophytes. Some 
frequently occurring connections of two or three elements 
(from the geographical viewpoint) can be accepted as 
conelements (e.g. Mediterraneo-Atlantic). Elements may also 
include subelements (with transgressions of the distribution 
area into adjacent regions) - e.g. Subatlantic. Each floristic 
element in Europe is usually represented by well-defined 
boundary elements, whose distribution areas have 
characteristically strong boundaries, so that it is possible 
to use them in various phytogeographical divisions. 
In terms of the number of species, the most important 
(marginal) elements of the European flora are as follows: 
Mediterraneic (also West-Mediterraneic and East-
Mediterraneic), Atlantic, Arctic, Sibiric and Turanic. 
Mediterraneic species (c. 30 taxa in Vols. 1 to 5 of AFE): 
Arceuthobium oxycedri, Asplenium obovatum, A. petrarchae, 
Cheilanthes pteridioides, C. vellea, Cynomorium coccineum, 
Cytinus hypocistis, C. ruber, Dryopteris pallida, Emex 
spinosa. Ephedra major, Isoëtes duriaei. Juniperus phoenicea, 
Mesembrianthemum crystallinum, M. nodiflorum, Osyris alba, 
Parietaria lusitanica, Phyllitis sagittata, Pinus halepensis, 
pinea. Polygonum eguisetiforme, Pteris vittata, Quercus 
coccifera, ilex, Rumex bucephalophorus, Selaginella 
denticulata, Suaeda splendens, Thesium humile; with some 
distribution transgressions, also Thesium divaricatum (to the 
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Atlantic region) and Urtica membranacea. 
West-Mediterraneic plants are: Aristolochia pistolochia^ 
Ephedra fragilis^ Juniperus thurifera^ Quercus suber and Rumex 
tingitanus « 
East-Mediterraneic plants are: Ephedra campylopoda^ 
Junperus excelsa^ J. foetidissima and Pinus brutia» 
A species that may be designated as a Submediterraneic 
plant is Cheilanthes (Notholaena) marantae. , 
The Mediterraneo-Atlantic conelement includes the 
following species: Adiantum capillus-veneris, Anogramma 
leptophylla^ Asplenium onopteris/ histrix^ 
Ophioglossum lusitanicum^ Parietaria judaica and Polypodium 
australe (cambricum). 
Six of the species in the first five volumes of AFE may be 
designated as true Atlantic taxa: Dryopteris aemula^ Myrica 
gale^ Hymenophyllum wilsonii, Salix atrocinerea^ Thesium 
humifusum and Trichomanes speciosa; Subatlantic species (with 
distribution transgressions to Central Europe) are Pilularia 
globulifera and Salix repens s. str. 
The Atlantic and Mediterraneic species often extend beyond 
the Atlantic and Mediterranean areas, thus giving rise to 
several further element complexes: 
Atlantic - West-Mediterraneic: Asplenium billotii, A. 
marinum. 
Atlantic - Submediterraneic: Polystichum setiferum, Rumex 
pulcher. 
Atlantic - Centro-Europaeic: Thelypteris (Lastrea) 
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1 iinbosperma. 
Subatlantic - Submediterraneic: Asplenium adiantum-nigrum^ 
Blechnum spicant^ Ceterach officinarum^ Qsmuda regalis (ali 
ferns !). 
A very typical conelement is formed by Subatlantic 
Submediterraneic - Centro-Europaeic plants (in Europe), such 
as: Dryopteris pseudomas, Equisetum telmateja, Fagus 
sylvatica, Phyllitis scolopendrium, Quercus petraea and Taxus 
baccata. 
A further floristic element with a regionally restricted 
distribution (and of a marginal character in Europe) is the 
Arctic element (with some distribution transgressions to the 
South)7 here belong: Koenigia islandica, Rumex graminifolius, 
Salix arctica and S. nummularia. Plants that may be designated 
Subarctic - with some more extensive distribution 
transgressions - are Salix lanata, S. myrsinites and _s. 
polaris. 
From the East several members of the taiga floristic 
complex transgress to the northeastern part of Europe, and may 
therefore be termed a Sibiric element: Abies sibirica, Alnus 
fruticosa, Larix sibirica, Pinus sibirica. Polygonum 
humifusum and Salix jenisejensis. 
The southeastern part of the area covered by AFE is 
penetrated by continuous parts of the distribution areas of 
several species belonging to the Turanic (or Aralo-Caspic) 
element, such as: Anabasis aphylla, A. salsa, Atraphaxis 
frutescens, A. replicata, A. spinosa, Calligonum aphyllum 
Ofaiston monandrum, Rumex marschallianus, Salsola acutifolia 
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and S. tamariscina. A much greater number of species of this 
element are only contiguous with the European area, or 
transgress the boundary in only a few localities (they will be 
enumerated below). 
Species of the Pontic, or Pontic-Pannonic element (these 
are steppe plants) are only rerely represented in a 
well-evolved form in the material so far mapped in AFE. For 
the Pontic element Atriplex heterosperm^ may perhaps be 
mentioned, and for the Pontic-Pannonic Camphorosma annua. 
The above elements, with their subelements and complexes, 
mostly occur in the "marginal" areas of Europe. 
A great number of species belong the Centro-Europaeic 
floristic element (s. 1., i.e. the "nemoral" element), but 
many of them lack representative data in AFE from the eastern 
parts of their distribution areas. 
A phytogeographically very important group (element) is 
represented by the species with an Arctic - Alpidic or 
Subarctic - Alpidic character, having very typical 
distribution areas, such as Athyrium distentifolium, Cerastium 
cerastioides, Cystopteris montana, Qxyria digyna. Polygonum 
viviparum, Rumex alpestris, Salix hastata, S. herbacea, 
reticulata, and Woodsia alpina. 
An important element of the European flora is represented 
by the plants confined to mountain ranges of the Alpidic bow, 
among which many stenochoric endemic plants are also known. 
Good examples of the Alpidic element are Rumex alpinus and 
Salix alpina, an example of an East Alpidic distribution is 
that of Salix silesiaca. 
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Aegialophytes occur relatively numerously in the mapped 
material, with broader or narrower distributions, being 
limited to a narrow strip of land on the coasts of oceans and 
seas. Here belong: Arthrocnemum fruticosum, A. macrostachyum, 
A. perenne, Atriplex glabriuscula, A. laciniata, A. longipes. 
Beta maritima, Halimione portulacoides, Polygonum maritimum 
and p. oxyspermum. 
Some mapped species show a specific character, their 
distribution areas being confined to small regions of Europe; 
an example of a nordic distribution area (apparently in 
Europe!) is furnished by Botrychium boreale; a species with a 
Sarmatic character is Thesium ebracteatum, a Pannonic 
character - Suaeda pannonica, a Danubic character (extending 
closely along the Danube) - Polygonum graminifolium; the 
designation Balkano-Pannonic may be used for the distribution 
area of Rumex kerneri. A special distribution is that of 
Thesium rostratum - the northern part of the East Alps, with a 
centre in Bavaria. A very discontinuous distribution area is 
shown by Rheum rhaponticum, allegedly an endemic European 
plant, with only two localities (Rila Mts. in Bulgaria, South 
Norway); a somewhat analogous case will be the distribution 
area of Arenaria gothica, mapped in the sixth volume of AFE 
(South Sweden, Swiss Jura). 
Distribution transgressions of small extent are 
represented by the European occurrences of some members of the 
Turanic, Sibiric and Mediterraneic elements, in the latter 
case transgressing from North Africa and from the East 
Mediterranean (or Submediterranean) region. 
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A very great number of species penetrate into southeastern 
parts of the European Soviet Union from Kazakhstan (altogether 
26 species). Some of them occur in as few as one locality in 
Europe, directly on the boundaries of the mapped area: 
Corispermum uralense. Polygonum acetosum, Salix wilhelmsiana. 
More transgressive areas may be found in the following species 
(among them 11 species of Suaeda); 
Agriophyllum sguarrosum, Camphorosma songorica, 
Corispermum aralocaspicum, C. filifolium, C. orientale, 
Halostachys belangeriana. Polygonum floribundum, 
salsugineum, P. samarense, Salix caspica, Salsola dendroides, 
Suaeda baccifera, S. corniculata, S. crassa, S. eltonica, 
foliosa, S. kossinskyi, S. lanata, nitraria, s. paulsenii, 
S. pellucida, S. turcomanica, and Thesium refractum. 
From Siberia some transgressions (to the Kola Peninsula or 
North Finland) are known for Salix reptans and Dryopteris 
fragrans/ which rather belong to the Sibiric element proper in 
the European flora (see above). 
From North Africa five species transgress to South Spain: 
they are Aristolochia baetica, Forskalea tenacissima, 
Pleurosorus hispanicus and Viscum cruciatum; here also belongs 
the gymnospermous species Tetraclinis articulata (with a 
further transgression to Malta). 
A great number of species occurring mainly in the East 
Mediterranean (or Submediterranean) region transgress to 
Crete, Greece and the southern part of the Balkan Peninsula 
(and sometimes also to the Crimea). They are Aristolochia 
bodamae, A. cretica, A. sempervirens, Celtis caucasica, Fagus 
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orienralis. Juniperus drupacea^ Quercus hartwissiana^ Rumex 
cristatus/ Thesium bergeri and Zelkova abeliacea. 
In some species the occurrence in Europe represents only 
an outpost (exclave) of their main distribution area in other 
continents: the occurrence in the Azores of the North American 
Polygonum hydropiperoides, in South Spain of the tropical 
Cyclosorus dentatus (another outpost is in Crete), and 
Psilotum nudum, the occurrence on the Bay of Biscay of the 
subtropical Thelypteris pozoi. 
In phytogeographical analyses of regional floras, great 
attention is paid to the taxa confined to the area studied, 
which are usually designated as endemics. From this viewpoint 
it is possible to speak about European, Mediterranean (very 
often not confined to Europe!), Central European, etc. 
endemics. The greatest attention is given to highly 
stenochoric, monotopic endemics, having a very local 
occurrence. The interest of investigators is primarily 
attracted by the extreme unevenness in the distribution of 
endemics. The greatest number of European endemics is found in 
the southern part of the continent and they decrease greatly 
towards the north. The greater part of Central and North 
Europe is characterized by an absence of stenochoric taxa; 
this is especially true for mesic vegetational types 
(climaxes) and for littoral areas. Mesic woods are almost 
without very stenochoric endemics; among the steppe vegetation 
they may be found only on specialized habitats, such as sands 
and calcareous cliffs. 
Of the taxa mapped in the first five volumes of AFE, 59 
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may be considered narrow endemics, which is less than 8 % of 
the taxa, A survey of individual areas and their endemics 
follows (all are given here by their binomials): 
Azores : 
Portugal: 
South Spain: 
Southeastern Spain; 
Catalonia: 
Balearic Isles: 
Provence: 
CorsSardinia: 
Corse: 
Sardinia: 
North Italy: 
Alpi Apuani: 
South Italy: 
Italian islets: 
Malta: 
Adriatic shore: 
Illyric Balkan: 
Moesic Balkan: 
Central Balkan: 
Macedonia: 
Dryopteris azorica, Isoè'tes azorica. 
Juniperus brevifolia, Rumeix azoricus» 
Juniperus transtagana. 
Abies pinsapo. 
Salsola genistoides, S. papillosa. 
Salix tarraconiensis. « 
Aristolochia bianorii, Asplenium 
majoricum. 
Asplenium jahandiezii. 
Polygonum scoparium, Soleirolia 
soleirolii. 
Thesium corsalpinum, Th. kyrnosum. 
Isoëtes tegulana, Thesium italicum. 
Isoetes malinverniana. 
Salix crataegifolia, Thesium sommieri, 
Polygonum tenoreaum. 
Kochia saxicola» 
Salsola melitensis. 
Aristolochia croatica, Phyllitis 
hybrida. 
Picea omorica, Thesium auriculatum. 
Thesium moesiacum. 
Abies borisii-regisy Rumex balcanicus, 
Asplenium macedonicum, Thesium 
macedonicum. 
Greece (continental): Aristolochia microstoma, Isoëtes 
Aegean Islands: 
Crete (s. 1.): 
Cantabrian Mts.: 
Pyrenees : 
Alps: 
West Alps: 
heldreichii. 
Atriplex recurva. Polygonum icaricum. 
Polygonum idaeum, Salsola carpatha. 
Rumex cantabricus, Salix cantabrica, 
Thesium hispanicum. 
Isoetes brochonii, Salix pyrenaica. 
Salix glaucosericea» 
Salix caesia, S. hegetschweileri, _S. 
laggeri. 
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East Alps: 
Carpathians: 
East Carpathians; 
Ireland: 
Central France: 
Volga-Don region; 
Asplenium eberlei^ A. seelosii^ Salix 
mielichhoferi. 
Salix kitaibeliana. 
Thesium kernerianum. 
Salix hibernica. 
Isoetes tenuissima. 
Polygonum aschersonianum. 
According to this survey, 70 % of the listed taxa are 
confined to the Mediterranean region (s. 1.)/ 25 % to 
mountain ranges of the Alpidic bow and only 5 % (i.e. 3 
species) to other European areas, which is an unimportant 
number of species (these - by the way - should be studied 
further). These numbers show the basic importance of 
Mediterranean and Alpidic areas for an understanding and 
solution of the evolutionary and florogenetic problems posed 
by stenochoric taxa. 
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THE EUROPEAN TAXONOMIC, FLORISTIC AND BIOSYSTEMATIC 
DOCUMENTATION SYSTEM 
V.H. Heywood and L.N. Derrick 
Department of Botany, The University, Reading, Great Britain 
Summary 
The reasons for the establishment of the European Taxonomic, 
Floristia and Biosystematic Documentation System for the 
vascular plants of Europe are related with respect to other 
botanical databases already in existence. The design and 
content of the Documentation System are outlined and the 
fields of information which will be covered are detailed. 
Examples are given of the analysis of the data already held on 
file, with special reference to the geographical distribution 
of some northern European plants. 
Introduction 
All major scientific endeavours have their origins in events 
of the past. The European Documentation System (EDS) derives 
quite clearly and naturally from Flora Europaea. The 
compilation of Flora Europaea did not, however, involve the 
use of any electronic data processing techniques, although 
they were occasionally discussed. The Flora was never intended 
to be a definitive work - although it has been widely accepted 
as an European standard - and one of the effects of its 
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publication was to stimulate further research on the taxonomy, 
distribution and ecology of European plants on a national or 
local scale which had not been previously anticipated. As a 
result of this renewed activity and publication there was a 
serious risk that European plant taxonomy would soon revert to 
the uncoordinated position it was in before the Flora was 
initiated. This, then, was the basic reason for proposing the 
setting up of an European Taxonomic, Floristic and 
Biosystematic Documentation System, to give it its full title, 
for the vascular plants of Europe. At present the EDS is 
funded by the European Science Foundation as an Additional 
Activity in Taxonomy, Project I. 
The taxonomic and floristic aspects of this project will 
cover the encoding and storage, in computer retrievable form, 
of specified fields of information, using Flora Europaea as a 
base-line, which will be updated in the light of additional 
data produced since the Flora was published. Additional 
date-files will be created for fields of information not 
covered by Flora Europaea. The biosystematic element has as 
its objective the coordination of research and information on 
the biosystematics of European plants, data, apart from 
chromosome lists, not hitherto coordinated in any way other 
than occasional references in some recent Floras. 
The documentation system 
There are already many botanical databases in existence, 
mostly bibliographical but some descriptive. Examples are the 
35 
conservation-orientated European Database of the lUCN 
Threatened Plants Unit, the basically bibliographical database 
of the OPTIMA Med-Checklist project, the biosciences 
abstracting service (Bulletin Signaletique) of CNRS and the 
descriptive Vicieae Database project (Adey ^ , 1984), each 
of which fulfils a different function. However, the 
establishment of this Taxonomic, Floristic and Biosystematic 
Documentation System could well prove to be one of the most 
significant events affecting the practice of plant taxonomy in 
the nineteen eighties! 
Naturally the design and creation of a Documentation 
System with such a wide specification presents major 
challenges to those concerned. Not least among these is the 
necessity to make the database truly "user friendly". Anyone 
who enters the information retrieval business expecting to 
build a reputation and attract users by means of esoteric 
expertise is in the wrong profession! This was one of the main 
facts borne in mind when the quide lines for the EDS were 
being laid down. It is anticipated that many users, or 
potential users, of the System will not be plant taxonomists, 
or perhaps even botanists, themselves. For example, 
agriculturalists, parasitologists, forensic scientists or 
geographers may have no experience in dealing with taxonomic 
literature. A system which makes taxonomically related 
information more readily available to them has distinct 
advantages. From the outset, then, it was considered important 
to the success of this project that it should be possible for 
anyone to consult the EDS without any formal training in 
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either botany or computer science. Consequently it was decided 
to use a method of online presentation, by means of VIEWDATA 
system, which would closely resemble the available commercial 
systems such as PRESTEL and CEEFAX; by doing this the EDS 
would be presenting information in an already familiar format. 
Using this system the information covered by the EDS would be 
presented, page by page, in a taxonomic hierarchy. Access 
would be via alphabetical lists of the name's of taxa, at all 
levels, with nine "select options" possible on each key page 
(Figures 1, 2 and 4). 
At or below the species level (Figures 3 and 5) it will be 
possible to select for information on related taxa (Figures 7 
and 8), geography (Figure 6), cytology (Figure 9), 
conservation status (Figure 10), phytochemistry (Figure 13), 
bibliography (Figure 11) and illustrations (Figure 12). 
Phytosociology (Figure 14) may also be covered in the future. 
The format of the output screens naturally changes slightly 
from field to field because of the nature of the different 
subjects covered, but a basic unity of layout has been adopted 
wherever possible. More novel, however, was our decision to 
use colour coding in order to draw the user's attention to 
selected types of information. There are seven colours 
available with the VIEWDATA system: cyan (pale blue), dark 
blue, white, magenta (mauve), red, green and yellow. The data 
are colour coded as explained in Table 1. 
Having adopted an attractive and non-intimidating format 
for the output it was also considered important to make user 
retrieval as simple as possible. Thus, for searches made in 
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Table 1. European documentation system colour coding and 
presentation of data. 
1. WHITE a) All accepted, numbered names from Flora 
Europaea, together with authority and 
citation (if given). 
b) All applicable country codes and free text 
in the tabulated geographical output. 
c) All other applicable information in the 
other fields covered. 
2. CYAN: a) All user information and background 
graphics. 
b) All additional information, old and new, 
except names and references. 
c) Literature references mentioned in the 
Flora Europaea text. 
3. DARK BLUE:a) Background inapplicable information in 
tables and lists. 
4. MAGENTA: a) All accepted, un-numbered names from Flora 
Europaea, together with authority and 
citation (if given). 
5. RED: a) All doubtful information in all fields and 
situations. 
5. GREEN: a) All synonymous names and misapplications 
from Flora Europaea, together with authority 
and citation (if given). 
7. YELLOW: a) All combinations and names not in Flora 
Europaea, together with authority and 
citation (if given). 
b) All new references (name and date) not in 
Flora Europaea. 
c) New country codes, free text (reference and 
date) in the tabulated geographical output. 
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the VIEWDATA database the only equipment required is a colour 
monitor and a simple (digital) keypad. By the use of this 
equipment a wide range of taxonomic and related information 
can be made readily available direct to the user. Further to 
this, for those who have the equipment and expertise, it is 
envisaged that a relational database will also be available 
online. The use of this will require the provision of a black 
and white VDU and full alphanumeric keyboard. ' 
Information available 
Some indication has been given above of the fields of 
information which will be covered by the system. The starting 
point for the database is the names, authorities and citations 
contained in Flora Europaea, as published, together with all 
distributional, ecological and cytological information 
attaching to such names in the Flora. So far this information 
has been encoded and processed for the whole of volume 1 
together with substantial parts of volumes 2, 3 and 4. When 
this task is completed, within the next twelve months or so, 
it will be possible to add new information published since the 
production of Flora Europaea. These data will cover the 
subjects outlined above together with additional fields such 
as phytosociology, conservation status and illustrations. 
Initially it will be left to the user to decide whether or not 
to accept the updated or amended information. Eventually, 
however, it is hoped that comprehensive revisions of selected 
fields of information, or of certain taxonomic groups, will be 
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produced and these will be stored in the database and offered 
as alternative versions to the Flora Europaea material. 
Output services 
Naturally the processing of information for machine storage 
and retrieval requires a greater degree of standardisation 
than is normally necessary in the production of a manuscript 
for publication. Consequently, quite apart from the 
straightforward retrieval, on demand, of selected information 
from the database there will be a spin-off of useful 
byproducts such as a revised listing of the standard 
abbreviations of book and journal titles referred to in Flora 
Europaea. It is hoped that this sort of output from the EDS 
might go some way towards filling the gap left by the 
cessation of publication of the World List of Scientific 
Periodicals, as far as taxonomically relevant journals are 
concerned. Printouts of the standard abbreviations of 
authority names will also, of course, be possible. 
The lack of specialised equipment of access to a suitable 
terminal does not mean that potential users of the EDS will be 
prevented from consulting the database. On the contrary, it is 
expected that many searches will be undertaken by the EDS 
staff at Reading in response to written requests and queries. 
Already the data held in the database may be analysed to 
provide information which is not readily derivable from the 
Flora by manual means. For example, excluding synonymous 
names, there are 6,765 accepted and numbered taxa on file to 
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date (August, 1983) and of these 4,334 (representing 79 
families) are taken from volume 1 of Flora Europaea. Of the 
taxa mentioned in volume 1 of the flora 541 (representing 41 
families) occur in Finland, but none endemically, although 17 
of the taxa are endemic to Europe as a whole. From this 
starting point it is possible to take three geographical areas 
defined in Flora Europaea to include Finland and find out how 
many of the 541 taxa occur in them exclusively. Thus 
Fennoscandia (Finland, Norway, Russia (North) and Sweden) has 
15 taxa which only occur in these four territories together: 
1. Betulaceae 
Alnus incana (L.) Moench ssp. kolaè'nsis (Orlova) Ä. & D. 
Love 
Betula pendula Roth. var. lapponica Lindq. 
2. Caryophyllaceae 
S ilene furcata Rafin. 
3. Chenopodiaceae 
Atriplex lapponica Pojark. 
b.' nudicaulis Boguslaw 
4. Grossulariaceae 
Ribes glabellum (Trautv. & C.A. Meyer) Hedl. 
5. Pinaceae 
Pinus sylvestris L. var. lapponica Fries 
5. Polygonaceae 
Polygonum norvegicum Sam. ex Lid 
Rumex acetosa L. ssp. lapponicus Hiitonen 
7. Ranunculaceae 
Thalictrum minus L. ssp. kemense (Fries) Tutin 
T. simplex L. ssp. boreale (F. Nyi.) Tutin 
8. Salicaceae 
Salix borealis Fries 
S. glandulifera B. Flod. 
§.• stipulifera B. Flod. ex Häyrén 
S. xerophila B. Flod. 
41 
Likewise the Arctic (Finland, Norway, Russia (North), 
Spitzbergen and Sweden) has six taxa: 
1. Ranunculaceae 
Ranunculus affinis R. Br. 
R. lapponicus L. 
R. nivalis L. 
R. sulphureus C.J. Phipps 
2. Salicaceae 
Salix polaris Wahlenb. 
3. Saxifragaceae 
Chrysospleniuiti tetrandruiti (N. Lund) Th. Fries 
And the extreme North (Finland, Iceland, Norway, Russia 
(North), Spitzbergen and Sweden) has six taxa: 
1. Brassicaceae (cruciferae) 
Cardamine bellidifolia L. ssp. bellidifolia 
Draba alpina L. 
D. daurica DC. 
D. lactea Adams 
D. nivalis Liljeblad 
2. Saxifragaceae 
Saxifraga foliolosa R. Br. 
By analysing the data on file in this way it is possible 
to state that, based on the data from volume 1 of Flora 
Europaea, of the relatively small number of taxa occurring in 
Finland a high percentage has a wide geographical distri-
bution; that is they are not restricted to the northernmost 
countries of Europe. 
It is already possible to produce simple or complex 
checklists for either single countries or several countries 
together, such as Fennoscandia. For example, taking all the 
Flora Europaea territories of which at least fifty per cent of 
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the land area is north of the 50° latitude line (viz -
Belgium, Britain, Denmark, Faroes, Finland, Germany, Ireland, 
Holland, Iceland, Norway, Russia (North, Baltic and Central), 
Spitzbergen and Sweden) it is possible to produce a list of 
the taxa in volume 1 of Flora Europaea which occur in these 
countries only (that is with a distribution north of 50°), 
Out of the 4,334 accepted taxa, both numbered and 
un-numbered (in 79 families) noted in volume 1 of the Flora, 
there are only 251 taxa (in 28 families) which fulfil this 
condition. 
Of course these taxa may also occur outside Europe (for 
example in North America or Siberia). However, it is a minor 
task to compile from this list a sublist of the 184 taxa which 
(from the data in Flora Europaea) only occur in Europe north 
of the 50° latitude line. These taxa represent only 19 out of 
Table 2. Plants endemic to Europe north of 50° latitude 
1. BRASSICACEAE (CRUCIFERAE) 
Arabis brownii Jordan 
Cakile edentula ssp. islandica (Gand.) A. & D. Love 
C. maritima ssp. baltica (Jordan ex Rouy & Fouc.) Hyl. ex 
P.W. Ball 
Cochlearia anglica L. 
C. scotica Druce 
Draba cacuminum Elis. Ekman 
gredinii Elis. Ekman 
Rhynchosinapis monensis (L.) Dandy ex Clapham 
Schivereckia berteroides Fischer ex Alexeenko 
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2. CARYOPHYLLACEAE 
Arenaria norvegica Gunnerus ssp. norvegica 
A. norvegica ssp. anglica Halliday 
Cerastium arcticum ssp. edmondstonii (H.C. Watson) Ä. & D, 
Love 
C. semidecandrum ssp. macilentum (Aspegren) Möschl 
Dianthus krylovianus Juz. 
Gypsophila belorossica Barkoudah 
G. litwinowii Kos.-Pol. 
Minuartia helmii (Ser.) Schischkin 
M. krascheninnikovii Schischkin 
Sagina caespitosa (j. Vahl) Lange 
Scleranthus perennis ssp. prostratus P.D. Sell 
3. CHENOPODIACEAE 
Corisperitiuin algidum Iljin 
Salicornia fragilis P.W. Ball & Tutin 
nitens P.W. Ball & Tutin 
4. PAPAVERACEAE 
Corydalis solida ssp. laxa (Fries) Nordstadt 
Fumaria capreolata ssp. babingtonii (Pugsley) P.D. Sell 
_F. muralis ssp. neglecta Pugsley 
F^ . occidentalis Pugsley 
purpurea Pugsley 
Papaver laestadianum (Nordh.) Nordh. 
P. radicatum Rottb. 
5. RANUNCULACEAE 
Anemone uralensis Fischer ex DC. 
Ranunculus flammula ssp. minimus (Ar. Benn.) Padmore 
R. flammula ssp. scoticus (E.S. Marshall) Clapham 
6. SALICACEAE 
Salix hibernica Rech. fil. 
7. SAXIFRAGACEAE 
Saxifraga hartii D.A. Webb 
S. osloënsis Knaben 
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the 79 families in volume 1 of the Flora. Of these, 36 taxa 
(from 7 families) are stated, in the Flora, to be endemic to 
Europe and are thus, by implication, endemic to this northern 
area only (Table 2). 
It is the intention of the EDS to use these and related 
procedures to publish an up-to-date synonymic checklist of 
European Flowering Plants with distributional information. No 
such catalogue has been available since Nyman's Conspectus, 
published about a century ago. 
Conclusion 
The European Taxonomic, Floristic and Biosystematic 
Documentation System is being planned to offer taxonomists and 
other users of taxonomy a relatively simple means of obtaining 
reasonably up-to-date information on European plants from a 
central source. If we are successful, it is hoped that the 
system will eventually become self-supporting and an integral 
part of the taxonomic system as a whole. 
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Figures 1-14 represent selected TELETEXT format pages of EDS 
output. The format is exactly as would be seen on a monitor 
scree, except for the colour, and is reproduced here in order 
to give an idea of the visual presentation proposed for the 
various types of information covered by the EDS. 
The top line of every screen contains "system 
information". The initials of the project, ESFEDS, are coded 
to show six of the seven available colours in the order red, 
green, yellow, white, magenta, and cyan. This acts as a 
standard colour comparison point for the coded information on 
every page. The central set of figures and lower case letters 
are VIEWDATA page numbers. Each of these is unique and can be 
used to directly access that page in the system without the 
intermediate keying operations necessary when searching 
through the database page by page. The figures in the top 
right hand corner are the time of day and may be used to check 
on the time taken for any search being unertaken. If the 
search is online by telephone link this could be very 
important! 
On all the screens user information, such as "PRESS FOR" 
is coloured cyan while standard alternative states for the 
information presented are coloured dark blue when 
inapplicable. This latter serves to remind the user of the 
available possibilities. If information is not available three 
dashes are placed on the screen ( ) in order to signify that 
the information has not been omitted accidentally. 
In several cases information is published under a name 
relegated to synonymy in Flora Europaea. These data will 
appear under the accepted name in the database. However, the 
name under which the information is published, accepted or 
synonymous, will appear as a note at the bottom of the 
appropriate page preceded by the word "under" (see figures 9, 
10, 12, 13 and 14). 
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Fig. 1. If any taxon is subdivided into more than nine units 
an alphabetical selection page (such as 11a) is presented. The 
name of the taxon being considered is followed by nine 
alphabetical "select options". On this screen pressing 4 would 
take the user to page 114a (Figure 2). 
\ 
E 3 F E D 3 U 4 a 13123 
Ot PAEONIA L> 
PRESS FOR 
1 DAURICA ANDREUS 
2 DECORA 0. ANDERSON 
3 FOEHINEA HILLER 
4 HUHILI8 RETZ. 
S HYBRIDA PALLAS 
6 LITHOPHILA KOTOV 
7 LUSITANICA MILLER SEC. SANP. 
V y 
Fig. 2. On this screen the seven species names in the genus 
Paeonia which begin with D-L are presented. The names are 
colour coded in accord with the EDS system (in this case 
white, green, green, green, green, red, yellow and green). 
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E s F E D 8 
Q> PAEONIA L. 
P. HASCULA (L.) niLLERi 0*rd. Diet, 
•d. e> no. 1 <17&8> 
P. BANATICA AUCT. HUNO. ET AL.» NON 
ROCHEL. 
P. CAUCASICA (SCHIPCZ.) SCHIPCZ. 
Fig. 3. Screen 1151a represents a "species page". The accepted 
name (white) of the species keyed by the user is followed by 
the names of its synonyms (green). The information on this 
screen could have accessed via any of the three names mascula^ 
banatica or caucasica. 
numbers along the bottom of the screen represent 
select options" relating to mascula. Currently 
1 Infra-specific Taxa, 2 Geography, 3 
Numbers, 4 Related Taxa, 5 Conservation 
The nine 
the "field 
these are: 
C ytology/C hromosome 
Status, 6 Ecology, 7 Phytochemistry, 8 Bibliography and 9 
Illustrations. These numbers are always all shown in dark blue 
and when information is available, in any of the fields, the 
colour of the number is changed to cyan. Pressing selection 1, 
Infraspecific Taxa, takes the user to page 11511a (Figure 4). 
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f 
• 
\ 
E s r E D 8 tlSll* 17t06 
01 PAEONIA L. 
P. HASCULA (L.) HILLER 
PRE88 FOR 
1 I I P . ARIETINA (0. ANDERSON) 
CULLEN t HEYUOOD 
2 t t P . HASCULA 
3 « ( P . RU8SII O I V . ) CULLEN 1 
HErUOOD 
V y 
Fig. 4. This screen is an example of an infraspecific key page 
(varieties, forms etc. are treated in the same way). All three 
subspecific names are accepted in Flora Europaea and are coded 
white. Pressing number 1 takes the user to page 115111a 
(Figure 5). 
e 8 F E D 8 
Ot PAEONIA L. 
llSllla 16103 
P. HA8CULA <L.> MILLER 
« • P . ARIETINA <0. ANDERSON) CULLEN I 
HEYUOODf F*dd»« Rtpcrt. «91 33 
(tV64> 
P. ARIETINA 0. ANDER80N. — 
I 2 3 4 3 6 7 B » 
Fig. 5. As is now familiar to the user the subspecies page 
lists the accepted name (white) followed by any synonyms 
( green). 
The nine "field select options" are again available. 
Pressing 2 takes the user to the page of tabulated 
geographical information. 
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E s F E o 8 1131142« 
DISTRIBUTION OFi PAEONIA L. 
P. MA3CULA <L.) MILLER 
S8P. HA8CULA 
- A1 Au Az Ba Bl 
(Br Bu Co Cr Ct Da 
Fa Fa Oa 0« Or Hb 
H* Ho Ht Hu I( It 
Ju Lu No Po Ra Rl 
IN :B iC lU IK IE 
8a . 8b 81 8u Tu 
Uldatpraad 
ItalH - PKnaiti» S. (td.) <1782) Flora 
d'Italia..Bolo«na. Voi. II 342-343 
Fig. 6. Geographical information is presented in a 
standardised form as examplified by page 1151142a. The name of 
the taxon is followed by an indication of endemism (either 
endemic to Europe "e" or not (white) or unknown (dark 
blue) and all the abbreviated country codes used in Flora 
Europaea in dark blue. When country records are accepted the 
colour of the abbreviation is changed to white, when doubtful 
to red and when new to yellow. On this screen Al, Au, Br, Bu, 
Co, Cr, Ga, Gr, Ju, Rm, Sa and Si are coded white. The symbols 
used in the Flora are also transferred to the screen "*", "?" 
and "[", as "(". 
In Flora Europaea the record for Italy (it) is omitted. 
Here it has been added (in yellow) together with the reference 
and date. 
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E s F c D s 11124a IStSl 
01 PAEONIA L. 
RELATED TAXA OF P. ANOHALA L. 
Hoit Europtan liante of P> anoaala Lt 
b»lon< to var> intaraadla <C>A> Hawar) 
B. Fadi«ch.> with vlllout folllclasi 
and ara racardad bw aoaa Russian 
authors as var. Intaraadia (C>A. Hawar) 
Krwlov of P. hwbrlda Pallas 
3 111224b 18151 E S F E n 
01 PAEONIA L. 
RELATED TAXA OF P. ANOMALA L. var. 
INTERMEDIA <C.A. MEYER) B. FEDTSCH. 
Most Euroi'aan slants of P. anoaala L. 
balon* to var. Interaadla (C.A. Mawar) 
B. Fadtsch.f uith villous folllclasr 
and ara rasardad bv soaa Russian 
authors as var. intaratdla (C.A. Havar) 
Krulov of P. hwbrlda Pallas 
Figs. 7 and 8. In Flora Europaea many taxa are compared with 
one another, formally by means of species groups or informally 
by means of text notes. Many taxa treated in this way in the 
Flora are not numbered and are thus coded magenta by the EDS 
to differentiate them from the numbered taxa. Much of this 
information needs to be cross referenced and is entered into 
the database as free text notes with multiple access from all 
the taxa involved. This is exemplified by screens 11124a and 
111224a. This information can also be accessed via the name 
hybrida Pallas and its variety intermedia. 
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N 
E 8 F E D 8 11243a 16130 
CYTOLOOY OF PAEONIA L. 
P. BROTEROI BOISS. t REUTER — 
n - 2n > 10 SOURCE! Lu 
M 
PLOIDY LEVELI 
HEI0SI8 HITOSIS 
KARYOTYPE! PHOTO. DRAU. lOIOORAH 
FORMULA! 
HORPH. BAHOINO PAIRINO HULTIVALENT 
NOTES! 
F.C. Starn (1746) Stud. Oan. Paaonla. 
London 
V UNDER! P. BROTEROI BOISS. t REUTER y 
Fig. 9. The provisional format of this page, 11243a, refers to 
work cited in the text of Flora Europaea. It is not, thus, 
considered as new and is coded cyan. The cytological 
information covered may consist of facts (2n = 10; source, Lu) 
or references to fields of information (banding, pairing). 
E s F E D s 11313* 13133 
CONSERVATION STATUS OF PAEONIA L. 
P. CAHBE88EDE8II (UILLK.) UILLK. 
EXTINCTl 
ENDANOEREDt 
VULNERABLEttn Ida* Balaarat t world 
lUCN (1977) Ll«i of rir«> ihraattnad 
•nd «ndcaic ^lantt In Europa. 
8tra«bour« 
RAREI 
INDETERHJKATEI 
INSUFFICIENTLY KNOUNI 
OUT OF DANOERt 
NEITHER RARE NOR THREATENED! 
UNDERIP. CAHBE8SEDESII (UILLK.) UILLK. 
Fig. 10. The information on conservation status is derived 
from the publications and database of the IUCN/TPU at Kew and 
thus the categories presented are those used by these bodies. 
All the categories are shown in dark blue, which changes to 
white when information is available. 
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E s F E D s 12c IVtlO 
LITERATURE OM PAEONIA L. 
RIVAS MARTINEZ. S.» 1943, Etludlo d* la 
vcgttaclon w flora d» lai Sierra da 
Ouadarraaa w Or«do«> Anal» Inai. 
Bot. Cavanlllai 21(1>I1-32S 
RIVA9 MARTINEZ» 8.» 1974. La vt^alaeion 
d* la d a t a Outrcttca ilici* an 
Esrana w Portugal. Anal. Intt. Bot. 
Cavanillaa 31<3>i20S-2S9 
STERN, FjO.t 1946. A »tudw of th» 
ïanui Paaonia. London 
5USNIK, F., t LOVKA, M. in LOVE, A., 
1973. lOFB chraaoso»* nuabtr raport» 
XLI. T4xon 22(4)MS9-4é4 
TZANOUDAKIS, D.B., 1977. A CWto-
taxononlc studw of tha aanui Patonla 
L. In Oraaca. Doctorata thaalt, 
Univaraltu of Patrat. Oraaca 
Fig. 11. The literature files of the EDS will be open ended 
and the references will be listed alphabetically. Screen 12c 
represents a sample. Stern (1946) is mentioned in the Flora 
and is coded cyan. The other references are all "new" with 
respect to Flora Europaea and are coded yellow (name and 
date). 
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E s F E D S 11249A 17108 
ILLUSTRATIONS OF PAEONIA L. 
R. BROTEROI BOISS. I REUTER 
COLOUR: BLACK/WHITE COLOUR 
TYPEL DRAW. PAINT. PHOTO. SLIDE HICROO. 
PATEI 18B3 
ARTIST: 
COVERAGE; HABIT INFLO. INFRU. VEOET. 
AVAILABILITY: PUBLISHED MANUSCRIPT 
REFERENCE: WlllKoitaf H.H. <1883) 111. 
FL. 1 (7 1 8 ) t, r i a . B 
UNDER: P. BROTEROI BOISS. t REUTER 
Fig. 12. This provisional sample of an illustration page 
(11249a) presents data in three ways. As standard 
applicable/non-applicable states (e.g. the illustration colour 
and type), as specified information (e.g. the date of the 
illustration and the name of the artist), and as free text 
information (e.g. additional notes on coverage and the 
reference). 
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E s F E 0 s 11127» 1312 
PHYTOCHEMISTRY OF PAEONIA L. 
P. ANOHALA L. 
GENERAL ANALYSIS! 
DETAILED ANALYSIS! 
COHPOUNDSt PEONIN (•PEONIDIN 3tS-
DIOLUCOSIDE) 
CLASS OF COMPOUNDS! FLAVONOID 
ANTHOCYANIN 
OROAN STUDIED! UHOLE PLANT AERIAL 
PARTS . ROOTS LEAVES FLOWERS 
FRUITS SEEDS NECTAR 
SOURCE OF PLANT MATERIAL! WILD 
CULTIVATED NOT KNOWN 
TOXICITY!»TOXIC NON-TOXIC NOT KNOWN 
PHARHACOLOOICAL PROPERTIES! 
REFERENCE! J.B, H»rborn» (1»67) 
Conrarailvt blochvaliirw of the 
riavonolds. N«u York 
UNDER! P. ANOMALA L. 
Fig. 13. Phytochemical information is presented either as 
standard alternatives (e.g. organ studied) or free text. 
E s F E D s 112c 18104 
PHYTOSOCIOLOGY OF PAEONIA L. 
P. OFFICINALIS L. 
• • P . HUMILIS <R»t2.) C u l U n t Hcwu. 
OUERCO-FAQETEA 
FRAXINO-QUERCION 
QUERCETUM PYRENAICAE HELLEBORO 
-PAEONIETOSUM 
RIVAS OODAY» 1VÖ4 undarl 
P. HUHILIS Rttz. 
QUERCD-FAGETEA 
QUERCETALIA PUBESCENTIS Br.-Bl.. 
1»32 
OUERCETEA ILICIB Br.-Bl.> 1947 
QUERCETALIA ILICIS 
RIVAS OODAY t BORJAi 1761 
Fig 
plant 
(Retz.) 
14. On this very provisional screen, information on the 
groupings in which Paeonia officinalis ssp. humilis 
Heywood is found is presented in cyan Cullen & 
together with the reference (author and date) in yellow. 
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Norrlinia 2: 55-61. 1984. 
DISTRIBUTION PATTERNS AND ENDEMISM IN THE GREEK MOUNTAIN FLORA 
A. Strid 
Institute of Systematic Botany, University of Copenhagen, 
Copenhagen K, Denmark 
With the completion of volume one of the Mountain Flora of 
Greece, it is now possible to make reasonably accurate 
calculations concerning distribution patterns and endemism of 
Greek mountain plants. The Flora operates with two categories 
of taxa: 
a) "Full members", for which nomenclature, synonymy, 
description, detailed distribution, etc., are given. They are 
defined as species and subspecies chiefly found above 1800 m 
or in open, treeless habitats above 1500 m. 
b) "Associate members", which are more summarily treated. 
They are defined as species and subspecies ascending above 
1800 (1500) m, but mainly found at lower altitudes. 
Vol. 1 of the Flora includes 926 numbered taxa (species 
and subspecies), 768 of these being "full members" and 158 
"associate members". The sequence of families, genera and 
species follows that of Flora Europaea; our vol. 1 covers 
vascular cryptogams to Plumbaginaceae, i.e. vol. 1 (1964), 
vol. 2 (1968) and the beginning of vol. 3 (1972) of Fl. Eur. A 
comparison shows that of our 926 taxa no less than 304, 
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CRETE 
j 
0 5 0 100 km j 
1 1 above 1000 m 
NORTH 
CENTRA 
NORTHERN 
PINDHOS 
SOUTHERN 
PINDHOS 
Fig. 1. Map of Greece showing the eight main regions of the 
Mountain Flora. The figures refer to a list of mountain names 
(not included here). 
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or c. 33 per cent, were either not recorded from Greece in Fl. 
Eur. or were recorded under a different name and/or with a 
different rank. If "full members" only are considered, the 
figures are 282 out of 768, or about 37 per cent. Finally, 30 
taxa listed for Greece in Fl. Eur. have been excluded, either 
because the records have been demonstrated to be erroneous or 
because they have been reduced to synonymy. Since we have 
scarcely used narrower concepts of species and subspecies, 
these figures serve to demonstrate the considerable increase 
in floristic and taxonomic activity that has taken place in 
Greece since (and largely insprired by) the publication of the 
first volumes of Fl. Eur. 
Greece is among the floristically richest countries in 
Europe, with an estimated 4800 species of vascular plants. 
With respect to local, national and regional endemics, Greece 
tops the list, comparable figures being available only for 
Spain. About 730 species are endemic to Greece. Of these, some 
5 20 have been classified as "rare or threatened", A very large 
proportion of these are mountain plants. 
For the purpose of the Mountain Flora, Greece has been 
divided into eight more or less natural geographical regions, 
as shown in Fig. 1 (note, for instance, that our Sterea Ellas 
does not quite correspond to the administrative unit with the 
same name). Problems arise in subdividing the more or less 
continuous chain of mountains running from SSE to NNW on the 
mainland. The border between Sterea Ellas and S Pindhos 
follows a valley system just N of Timfristos, and the border 
between S and N Pindhos is close to the Katara Pass, and more 
Table 1. Endemism in the Greek mountain flora. Further explanation in the text. 
Phytogeogr. 
e lem. 
Area 
in Greece 
Balkan 
Penins. 1 ) 
Balkan 
Penins. 
+ Anatolia + Italy 2 ) 
Balkan 
endemics 3) 
Greek 
endemics 
Single-
area 
endemics 
Single-m^j Total 
endemics 
Crete 14 (21;9) 6 (9;4) 4 (6; 3) 7 ( 10; 5) 26 (38; 17) 11 (16;7) 68 - 149 
Peloponnisos 23 (17;7) 17 (12;5) 35 (26;11) 41 (30; 13) 10 (7; 3) 11 (8;4) 137 - 311 
Sterea Elles 24 (14;6) 26 (15;6) 61 (35;15) 46 (27; 11) 9 (5; 2) 7 (4;2) 173 - 418 
S Pindhos 17 (14;5) 28 (23;8) 60 (50;17) 16 (13; 5) 0 (0; 0) 0 (0;0) 121 - 348 
N Pindhos 19 (12;4) 30 (19;7) 84 (53;19) 17 (11; 4) 5 (3; 1) 4 (3;1) 159 - 439 
East Central 10 (20;5) 8 (16;4) 25 (51;13) 6 (12; 3) 0 (0; 0) 0 (0;0) 49 - 190 
North Central 23 (13;5) 25 (14;5) 98 (54;20) 13 (7; 3) 1 (1; 0) 21 (12;4) 181 - 495 
North East 26 (22;7) 12 (10;3) 65 (55;17) 7 (6; 2) 1 (1; 0) 8 (7;2) 119 - 388 
Total 53 ( 1 3 ; 6 ) 37 (9;5) 155 (37;19) 59 (14; 7) 52 (12; 6) 62 (15;8) 418 - 816 
1) 
2 ) 
including taxa extending slightly beyond the borders of E or S Anatolia. 
as defined here, Italy includes Sicily, Sardinia and Corsica. 
3 ) including taxa extending locally to SW Romania or the Carpathians. 
4 ) 
large massifs such as Levka Ori and Taygetos have been defined as a "single mountain". Taxa 
endemic to border mountains such as Kajmakcalan have been classified as "single-mt. endemics" even 
if they occur on both sides of the border. 
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or less coincides with the border between a limestone area in 
the south and a serpentine area in the north. The small 
figures on the map refer to a list of mountain names (not 
included here). 
The Greek mountain flora is composed of a number of 
phytogeographical elements. Many widespread arctic-alpine or 
boreal species reach their southernmost localities on granitic 
or schistose mountains in N Greece (e.g. Saxifraga stellaris/ 
Viola palustris and Juncus trifidus), and more rarely on 
limestone (e.g. Dryas octopetala). Others are widespread 
oreo-Mediterranean species which, in some cases, extend from 
the Pyrenees to Caucasus (then often variable and 
taxonomically problematic). Of particular interest in this 
context are taxa (species and subspecies) of restricted 
distribution, the data on which have been summarized in Table 
1. These data should be qualified as follows: 
a) They are based only on vol. 1 of the Mountain Flora of 
Greece. As this represents approximately 50 per cent of the 
total flora (one more volume is planned), the absolute numbers 
should be roughly doubled, whereas the percentage figures (in 
brackets) are likely to be essentially correct; 
b) The data are based on "full members" (768 taxa) and on 
those "associate members" for which the distribution in Greece 
has been determined with reasonable accuracy (48 taxa), or 816 
taxa in all. The true absolute numbers should thus be slightly 
higher than those given in the Table, but again the percentage 
figures will scarcely be affected. 
The Table should be read as follows: The figures 14 and 
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(21;9) in the upper lefthand corner indicate that on Crete 14 
taxa belong to the element "Balkan Peninsula + Anatolia". This 
constitutes 21 per cent of the "narrowly distributed" taxa 
found on Crete (68 in all), or 9 per cent of the total 
mountain flora of Crete (149 taxa). The figures 53 and (13; 6) 
in the lower left-hand corner similarly indicate that 53 out 
of 418 (816) taxa, or 13 (6) per cent, belong to this element 
when the total mountain flora of Greece is considered. Some 
details should be pointed out: 
a) The "Balkan Peninsula + Anatolia" element is 
approximately equally strong in Crete and in North East, 
consisting 21 (9) and 22 (7) per cent, respectively, which 
indicates that the southern and northern connections between 
the mountain floras of Greece and Anatolia are of roughly 
equal importance. 
b) The "Balkan Peninsula + Italy" element is considerably 
stronger in the Pindhos than in Peloponnisos and Crete, 
indicating that connections with Italy are mainly via a 
northern route (the more southerly taxa are often likely to 
represent an ancient oreo-Mediterranean relict element). 
c) Balkan endemics constitute the largest element, 155 
taxa or 37 (19) per cent. In North East, North Central, N 
Pindhos and S Pindhos 50-55 (17-20) per cent of the taxa 
belong to this element. It decreases in importance in Sterea 
Ellas and Peloponnisos, and is very poorly represented in 
Crete. 
d) Greek endemics are particularly abundant in 
Peloponnisos and Sterea Ellas. Often taxa are restricted to 
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these two regions, and the Gulf of Korinthos appears to be a 
very weak phytogeographical border. The serpentine endemics of 
N Pindhos, which also have fairly small distribution areas, 
usually extend into Albania (and sometimes further north) and 
have thus been classified as Balkan endemics. The same applies 
to limestone species restricted to NE Greece and SW Bulgaria. 
e) Crete is far ahead of the other regions with respect to 
the percentage of single-area endemics (if lowland taxa were 
included the difference would certainly be even larger). 
Although Peloponnisos and Sterea Ellas are rich in narrow 
endemics, these are frequently found on both sides of the Gulf 
of Korinthos (cf. above), and the numbers of single-area 
endemics are therefore not particularly high. 
f) Single-mountain endemics are chiefly found on some of 
the large and/or isolated limestone massifs, such as Levka Ori 
(Crete, nos. 2-11), Taygetos (Peloponnisos, nos. 28-34), 
Olimbos (North Central, no. 234) and Athos (North East, no. 
255), less frequently on serpentine (Smolikas, N Pindhos, nos. 
191-193; Vourinos, North Central, no. 226), granite (Varnous, 
North Central, nos. 216-219) or micaceous schist (Kajmakcalan. 
North Central, no. 247). 
Volume 1 of the Mountain Flora of Greece is scheduled for 
publication by the Cambridge University Press in the autumn of 
1984. The second and final volume is expected to follow 2-3 
years later. The project is an international endeavour, being 
coordinated at the University of Copenhagen and largely 
supported by the Danish Natural Science Research Council and 
the Carlsberg Foundation. 
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Norrlinia 2: 63-67. 1984. 
ATLAS AND FLORA OF THE BALTIC REPUBLICS 
Liivia-Maria Laasimer 
Academy of Sciences of the Estonian SSR, Institute of Zoology 
and Botany, Tartu, Estonian S.S.R. 
The project of a critical conspectus and atlas of the Baltic 
flora is described. An up-to-date Flora is needed for several 
reasons: 1) the republican Floras are outdated (published 
20-30 years ago); 2) the taxonomical interpretation of some 
taxa differs between the individual republics; 3) within a 
comparatively small territory several languages are used 
(Estonian, Latvian, Lithuanian). 
The conspectus of the Baltic flora has been undertaken by 
botanists of the three Baltic republics, working as a team 
with a chief author and two co-authors for each family (or 
genus). The text on each taxon has a nomenclatural part, where 
mainly works of the Baltic researchers are cited and the names 
of the taxon given in the national languages and in Russian. A 
short review is provided of the flowering months, habitats and 
distribution. Descriptions, as a rule, are lacking, except for 
keys for difficult groups. The variation of the taxa occurring 
on the subspecific level in the Baltic countries (excep-
tionally on the varietal level) is discussed. Hybrids 
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10 X 10 km squares 20 X 20 km squares 
Thalictrum lucidum 
Ranunculus bulbosus 
65 
Rhynchospora fusea 
C not recorded after 1950 
Ophrys insectifera 
66 
Thalictrum lucidum Ranunculus bulbosus 
Rhynchospora fusea Ophrys insectifera 
50 X 50 km squares 
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met with in the Baltic countries are also dealt with. The 
languages of the Flora and Atlas are Russian and English. The 
sequence of the families is that of Flora Europaea, but the 
interpretation of the taxa is in accordance with the opinion 
of the chief author. 
The Flora will be published in three volumes; the 
manuscript of the first volume is already finished and the 
others will be completed by the end of 1985. 
At the same time, work on a two-volume Atlas of the Baltic 
2 
Flora is in progress. A grid with 100-km squares is being 
used and, with a few exceptions, the mapping symbols are the 
same as in Atlas Florae Europaeae. Four examples are used to 
compare the distribution patterns of "Atlas Florae Baltici" 
(10 X 10 km squares) with those of "Atlas Florae Europaeae": 
(50 X 50 km squares) the distributions of Thalictrum lucidum. 
Ranunculus bulbosus, Rhynchospora fusca and Ophrys insectifera 
show that the large-scale distribution maps give a better 
picture of the actual pattern of occurrence. 
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Norrlinia 2: 59-74. 1984. 
MAPPING THE FLORA OF THE GERMAN DEMOCRATIC REPUBLIC 
Erich Weinert 
Martin-Luther-University Halle-Wittenberg, Section 
Biosciences, Halle, DDR 
Investigations on the flora of Central Europe go back a long 
way here. Beside the herbals, we have a first flora of the 
Harz Mountain written by Johann Thai (1542-1583) and known as 
"Sylva Hercynia"; this catalogue of plant species was 
published posthumously in 1588 by the Nuremberg physician 
Joachim Camerarius. The 19th and 20th centuries were 
characterised by enormous botanical activity, and the 
eagerness shown by botanists in collecting plants and numerous 
data about their distribution led to the compilation of 
distribution maps of various kinds. 
Evolution, however, has remained a fundamental tenet of 
biological thought, especially during the Darwinian period and 
ever since that time. During the last decades of the 
nineteenth century a great many workers, among them 
representatives of the German school of Grisebach, Drude, 
Engler and others, reinvestigated and reorganised the whole 
subject of the distribution of plants in the light of its new 
theoretical background (cf. Good 1965). 
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Fig. 
GDR. 
1. The distribution of Astragalus danicus Retz. in the 
The occurrences of this subcontinental-circuinpolar steppe 
plant are concentrated on the foothills in the western part of 
Hercynian Province, an area which is dry and warm in summer 
and known as the Hercynian Dry Zone. Dots = occurrences seen 
after 1950; circles = occurrences seen before 1950. After 
Benkert, Fukarek, Rauschert, Stordeur & Weinert (1982). 
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Fig. 2. The distribution of Andromeda polifolia L. in the GDR. 
The occurrences of this circumpolar peatland plant are 
scattered all over the Pleistocene plains and hills. Outposts 
appear to be located in peatland on the tops of mountains in 
the Harz, Thiiringer Wald and Erzgebirge. Dots = occurrences 
seen after 1950; circles = occurrences seen before 1950; cross 
= extinct. After Benkert, Fukarek, Rauschert, Stordeur & 
Weinert (1982). 
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For the last 50 years or so, dot maps of phyto-
geographically significant species have been drawn and 
published in Halle in order to describe and illustrate the 
various distribution patterns and their coincidence with the 
specific environmental conditions in Central Europe. This 
plant mapping allowed the detection of local boundaries in the 
distribution of phytogeographically relevant species and the 
subdivision of the country into phytogeographic provinces and 
districts (Meusel 1955, Weinert 1983). 
The local and total distribution, growth form and 
environmental requirements of plant species have been 
discussed in connection with the effects of Man on plant life. 
But only a part of the total amount of higher plant species 
could be treated in that manner. 
The decision to map the distribution of all higher plants 
for an Atlas of Plant Distribution in the German Democratic 
Republic, taken in 1975, was preceded by 14 series of mainly 
dot maps with comments on phytogeographically and ecologically 
significant species, which were published in Halle from the 
1930s onwards. Maps of that kind were also published by 
botanists in Potsdam, Dresden and Greifswald, but they 
covered only part of our territory. A few maps were prepared 
for the whole country. 
Since 1975 we have been engaged in mapping all higher 
plants in the whole territory of the GDR, using a grid system 
2 
with basic quadrates of about 5.8 x 5.6 km , so-called 
quadrants. Check-lists (Germ. Gelandelisten) with abbrevi-
ations of the Latin plant names as proposed by Ehrendorfer 
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(1973) are used to register the occurrences of the species 
observed in each quadrant. We now possess a more or less 
complete check-list of the flora composition of about 80% of 
the total number of quadrants covering the country. By the end 
of 1987, we intend to conclude this primary data registering 
and to compile the distribution maps, using electronic data 
processing. 
The atlas will contain maps like this of Astragalus 
danicus Retz. (Fig. 1), a subcontinental steppe plant, and of 
Andromeda polifolia L. (Fig. 2), a circumpolar peatland plant. 
They illustrate the ecological causality of the distribution 
patterns. About 2000 maps of all the species of our country 
will be incorporated in the final plant distribution atlas of 
the GDR, which will probably be issued towards the end of this 
decade. 
Other mapping projects are in progress concerning the 
distribution of mushrooms, mosses and lichens. 
The results of the mapping work on the higher plants will 
be provided in a suitable form for the Committee for Mapping 
the Flora of Europe. They may be utilised for the Atlas Florae 
Europaeae and for global surveys on bio-indicators and 
bio-monitoring of current environmental processes. 
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MAPPING PROJECT FOR THE IBERIAN PENINSULA AND BALEARES 
Pedro Montserrat 
Instituto pirenaico de Ecologia, Jaca, Spain 
The mapping of the flora of our Peninsula is both fascinating 
and difficult; we have a rich flora, with numerous 
geographical strains and unsolved problems, many young 
botanists and a very old Spanish Flora. 
Our team of AFE (= Atlas Florae Europaeae) Spanish 
collaborators is at present unergoing some changes, but will 
soon be reorganized. In addition, there is a Spanish research 
project "Flora Iberica", sponsored by our Consejo Superior de 
Investigaciones Cientificas. However, this taxonomic and 
floristic research is focused on nomenclatural and systematic 
problems, whilst the chorological information will be 
restricted to a list giving the presence of taxa only in 
large-sized units, "provincias" and islands as a whole, 
without maps. 
I believe it is now necessary to prepare another project 
for studying the biosystematics and ecology of our endemics 
and more critical plants. R.M. Masalles, at the University of 
Barcelona, is the secretary of the new organization "ORCA" for 
mapping the flora of NE Spain and the Baleares. Another 
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organization is needed for the Ebro valley and neighbouring 
mountains. The mapping of the French and Spanish Pyrenees is 
also beginning for selected taxa. 
Biogeographical methods will make it possible to solve 
very old problems in some genera such as Hieracium^ Festuca 
and Dianthus, with the help of ecological data provided by 
specialists on these plants. We have very high mountains in 
Central-NW Spain, and within the Iberian and Betic sectors 
opportunities for collecting good material may occur only once 
or twice in a number of years. Fortunately, these areas are 
being prospected by enthusiastic young botanists and the 
future is promising. 
Concerning participation in the AFE project, I would like 
to make the following comments: 
1) The minimum number of main collaborators needed in 
Spain is three or four. At present I am working in Northern 
Spain, but I am already 65 years old. The difficult southern 
part of our country will be worked from Seville University by 
J.A. Devesa and helpers, in cooperation with botanists of the 
University of Granada. In the West, in Salamanca, we have an 
excellent group of young botanists, including E. Rico and 
directed by B. Casaseca. Our team should also include a 
collaborator in the East, in Barcelona, but this will be 
possible only after two years or so. For some years I have 
looked after the correspondence with our Secretariat in 
Helsinki, but now I would prefer a diversification of 
responsibilities. 
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2) It is important to make more detailed studies on 
difficult groups of plants, if possible some years ahead of 
the AFE Project and also engaging specialists in taxonomy or 
distribution. 
3) For the critical Pyrenean-Cantabrian groups and those 
of SW Europe - W Mediterranean, it will be interesting to 
improve our integrated biogeographical studies before mapping 
on a European scale. 
4) Certainly, mapping improves botanical knowledge. The 
first volume of AFE made a very important contribution to 
fern systematics in Spain. 
5) Finally, it will be of considerable importance to 
prepare some Computer Programs to examine the possibilities of 
increasing the rate of our work. 
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MAPPING THE DISTRIBUTION OF VASCULAR PLANTS IN ICELAND 
Eythor Einarsson 
Museum of Natural History, Reykjavik, Iceland 
When the preparatory work on the Icelandic maps for Atlas 
Florae Europaeae started in 1965, maps had already been 
published showing the total distribution, as it was then 
known, of about 195 species of vascular plants in Iceland. 
These 195 species contituted about 41.5 % of the 470 species 
now regarded as indigenous and naturalized in the country. The 
overwhelming majority of these maps were published by two 
authors, Johannes Grjrfntved and Steindor Steindorsson. 
The first maps, as far as I have been able to find out, 
were dot maps published by Steindorsson (1937), showing the 
distribution of Primula stricta, Carex glacialis and Poa 
flexuosa. Five years later, dot maps of the distribution of 
161 species of vascular plants were published by Gr^ntved 
(1942) in his work on the Pteridophyta and Spermatophyta of 
Iceland. These species constituted about 40 % of the species 
(the genera Hieracium and Taraxacum excluded) regarded by 
Gr^Äntved as native to or naturalized in Iceland, and most of 
them were at that time considered to be rare or to be more or 
less restricted to certain parts of the country. This was the 
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first major attempt to publish distribution maps of a 
considerable part of the Icelandic flora and was really a 
milestone in this field. 
Steindorsson continued his work on the distributon of 
vascular plants and in 1943 and 1949 he published distribution 
maps for 22 additional species. All of these were of the same 
category as the species mapped by Gr0ntved (1942), i.e. rare 
or having a more or less restricted distribution in Iceland, 
and 18 of them were actually among those mapped by Gr0ntved, 
though Steindorsson's maps contained additional information. 
Most of Steindorsson's maps, however, were published in his 
papers on the age and immigration of the Icelandic flora 
(Steindorsson 1954 and 1962), which included dot maps showing 
the distribution of altogether 101 species in Iceland, 
including all but 10 of the species he had mapped earlier and 
also including 73, or 45 %, of the 161 species earlier mapped 
by Gr^ntved (1942). In most cases the species were of the same 
category as mentioned earlier, though a good deal of new 
information on their distribution had been collected during 
the twenty years since Gr(^ntved published his book. 
Some other authors had also published dot maps of the 
total distribution of a few species of vascular plants in 
Iceland, e.g. Äskell and Doris Love (1941, 1944, 1947, 1948, 
1950, 1951, 1956), Ingimar öskarsson (1953 and 1955) and the 
present author (Eythor Einarsson, 1961). But nearly all their 
maps showed the distribution of the same category of species; 
maps of the distribution of common species in Iceland, or 
species frequent in most parts of the country, were not made 
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Fig. 1. The distribution of Sagina caespitosa (J. Vahl) Lange 
in Iceland. A) From Gr^ntved (1942). B) From Steindorsson 
(1962). C) From Atlas Florae Europaeae, Vol. 6 (1983). 
Fig. 2. The distribution of Cerastium arcticum Lange in 
Iceland. A) From Gr0ntved (1942). B) From Steindorsson 
(1962). C) From Atlas Florae Europaeae, vol. 6 (1983). 
Fig. 3. The distribution of Sagina nivalis (Lindblad) Fries in 
Iceland. A) From GrfOntved ( 1942). B) From Atlas Florae 
Europaeae, vol. 6 (1983). 
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in those years. 
It should also be mentioned here that several authors had 
of course included Iceland in maps they had published of the 
total distribution of various species in the northern 
hemisphere, for example Lindberg (1909), Nordhagen (1935), Ä. 
& D. Löve (1941, 1944, 1947, 1950, 1951, 1956) and Hultén 
(1950, 1958, 1962). But it goes without saying that all these 
maps are printed in such small scales that they give hardly 
any detailed information on the distribution in a small 
country like Iceland. 
Since the work on the maps of Iceland for Atlas Florae 
Europaeae started, most of the Icelandic botanists working in 
this field, both professionals and amateurs, have assisted in 
it in one way or another. It is impossible to mention the 
names of all of them, but in the six volumes of the Atlas so 
far published the following eleven are listed as having 
assisted the present author in the mapping work: Halfdan 
Björnsson, Ingôlfur Davidsson, Kristbjörn Egilsson, 
Hjörleifur Guttormsson, Helgi Hallgrimsson, Bergthor 
Johannsson, Hördur Kristinsson, Ingimar öskarsson, Johann 
Palsson, Steindor Steindorsson and ingvi Thorsteinsson. 
Reliable information of all kinds has been used: from the main 
herbaria of Icelandic plants, both at home and abroad, from 
the literature, from letters, and even oral information 
provided it was accurate enough. 
At an early stage in the work it became abvious that the 
herbarium material of species known to be common in Iceland 
was often rather sparse, whereas rare species were represented 
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by specimens from nearly all the known localities. Several of 
the more remote 50 x 50 km squares of the grid system, where 
little or no collecting or hardly ary floristic work had been 
carried out, had to be visited and investigated floristically. 
Some of the botanists mentioned above have taken an active 
part in that work, assisted by a number of biology students. 
During this work a great amount of new information on the 
distribution of plants in Iceland, both vascular and 
non-vascular, has been gathered, mainly by people from the 
Icelandic Museum of Natural History and from the Biology 
Institute of the University, but also by people from other 
institutions and by amateurs. The distribution maps based on 
the information now available are therefore much more accurate 
and, in some cases, quite different from the maps for the same 
species published by Gr^ntved (1942) and Steindorsson (1962), 
cf. the examples shown in figs. 1, 2 and 3. In a few cases 
this new information has changed the distribution patterns to 
such a degree that the species can hardly be used any longer 
to support Steindorsson's (1937, 1954 and 1962) theories that 
their present distribution gives some indication of the areas 
in Iceland where they survived at least the last glaciation. 
Concerning most of the species used by Steindorsson to 
support his glacial survival hypothesis, however, the new maps 
have not greatly altered the distribution pattern in Iceland. 
Although accurate enough to show the distribution of the 
plant species within Europe as a whole, the grid system of 50 
X 50 km squares is hardly satisfactory for showing the 
distribution within a single small country like Iceland. The 
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European mapping project, however, stimulated two of the 
above-mentioned botanists, Bergthor Johannsson, a 
bryologist, and Hördur Kristinsson, a lichenologist, to work 
out and publish (Kristinsson & Johannsson 1970) a grid system 
of 10 X 10 km squares for mapping within Iceland. Based on the 
main map used in Iceland, which is in the scale 1:100.000, 
this new system has turned out to be very useful and is now 
used not only by all botanists working on plant distribution 
in Iceland but also by the zoologists. And, although this 
system does not harmonize fully with the Atlas Florae 
Europaeae system, information from it can in most cases, and 
without too much difficulty, be transferred to the system of 
Atlas Florae Europaeae. 
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ROLE OF MAPPING THE FLORA OF EUROPE IN NATURE CONSERVATION 
A. Borhidi 
Botanical Research Institute of the Hungarian Academy of 
Sciences, Vâcrâtôt, Hungary 
Flora mapping projects in Hungary 
Four mapping programs are in progress in Hungary. One of them 
is the mapping of the flora of Europe using basic squares of 
5 0 X 50 km. In this system Hungary is covered by 52 basic 
plots. The second program is the mapping of the flora of 
Central Europe, based on the taxa listed by Ehrendorfer and 
his collaborators (2nd ed., 1973), using basic plots of about 
10 X 11 km. In this system, the territory of Hungary is 
covered by 735 basic plots. The coindicence of the two grids 
can be seen in Fig. 1. 
A third program, which is supported by the Ministry of 
Agriculture, comprises the weeds of the Hungarian crop fields 
and is based on 250 standard plots. About 300 weed species 
have been mapped twice within 12 years. During this period the 
general spectrum of the weed flora has changed to a great 
extent as a result of the intensive use of herbicides and 
up-to-date agrotechnological management. 
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Some annual weeds, earlier very common and abundantly 
distributed, have been notably restricted, as Agrostemma 
githago. Centaurea cyanus and Papaver rhoeas, while some 
perennial geophytes, as Convolvulus arvensis and Cirsium 
arvense, have proved to be very successful in the struggle 
against herbicides and other agrotechnological management, 
owing to their strategies of subterranean vegetative 
propagation and low sexual reproduction. Fig. 2 presents the 
earlier and the subrecent distribution'of Agrostemma githago 
revealed by the mapping carried out in 1960 and 1970-71. 
Generally, weed species do not have a well-marked 
phytogeographical character, but some weeds have a very 
characteristic geographical distribution. The subatlantic, 
acidophilous Aphanes arvensis occurs in the western part of 
Fig. 1. Coincidence of the mapping grid of the Flora Europaea 
system and that of the Central European Flora. 
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Fig. 2. Earlier and subrecent areas of Ägrostemma githago L, 
in Hungary. Open circles: occurrences in 1960; dots: 
occurrences in 1970-71. 
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Fig. 3. Distribution of Aphanes arvensis L. in Hungary. 
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Fig. 6. The geographical distribution of the Illyrian species 
Helleborus dumetorum Waldst. & Kit. in Hungary. + = extinct. 
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Fig. 8. The geographical distribution of different Arum taxa 
in Hungary. Open circles = A. maculatum L.; dots = A. alpinum 
Schott & Kotschy; solid rectangles = both species; * = A. x 
sooi Terpo. 
Fig. 9. The geographical distribution of the orchid species 
Cypripedium calceolus L. + = extint. 
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Fig, 11. The geographical distribution of the pannonian 
endemic species, Vincetoxicum pannonicum (Borhidi) Holub. 
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Hungary, while Consolida orientaliS/ a continental Eurasian 
basophilous species, is confined to the eastern part of 
Hungary (Figs. 3, 4). 
The fourth program aims at complete registration of all 
the populations of 419 protected plant species of the 
Hungarian flora. This mapping activity involves the yearly 
monitoring of the population dynamics of the 70 rarest and 
most endangered plants, and it is supported by the National 
Authority of Nature Conservation and Environment Protection. 
Some interesting results of the mapping may be presented 
here. Three Helleborus species geographically completely 
exclude each other, presenting a perfect case of geographical 
vicariation. Helleborus purpurascens is distributed in the 
eastern Carpathians and the Balkan Range. It penetrates 
Hungary from the northeast and does not occur southwest of the 
important flora division line of the Middle Danube. Helleborus 
dumetorum is a West Balkan, so-called Illyrian element, being 
distributed in the southwestern part of Hungary. Helleborus 
odorus, an ever- green, East-Mediterranean species occurs only 
in a small part of South Hungary, where populations of the 
other two species do not exist (Figs. 5, 6, and 7). 
The introgression area of two critical Arum species. Arum 
maculatum and Arum alpinum, can be seen in Fig. 8. The figure 
shows where they grow together, also forming hybrids in some 
places. 
The decline of the flora and diminution of the populations 
of endangered species is illustrated by the case of a 
beautiful orchid, Cypripedium calceolus, which has become 
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extinct in 40% of its former native localities (Fig. 9), and 
the case of a continental relic species, Crambe tataria (Fig. 
10). The latter is almost completely extinct, partly because 
of its large edible roots, consumed by poor people in the 
historical past. 
As for the rare and endemic species, the distribution map 
of the most recently detected Hungarian endemic, Vincetoxicum 
pannonicum, described in 1966, is presented in fig. 11. It is 
the only tetraploid species among all the European 
Vincetoxicum taxa (unpublished data of the author), and is 
presumably a hybridogenous one, produced by a former - perhaps 
Holocene - introgression of Vincetoxicum adriaticum and V. 
fuscatum. At the present time the putative parents do not 
occur in Hungary. Vincetoxicum pannonicum has an interesting 
discontinuous area consisting of three localities, and the 
three populations are represented by no more than 300 
individuals. The southern locality of this species is an 
extremely valuable area, from the phytogeographical point of 
view, being the only locality of 10 other rare plants in 
Hungary, e.g. Digitalis ferruginea, Festuca dalmatica, 
Orobanche nana, Semperviyum tectorum (autochthonous!) and 
Trigonella gladiata, and it is the classic locality of 
Colchicum hungaricum. All these species live in a highly 
endangered situation, because the whole area is threatened 
with destruction by a large limestone quarry. Most 
regrettably, all our efforts to save this area have proved to 
be fruitless. This loss will be the responsibility of the 
economic decision makers. 
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But what measures can be taken by the botanists? What can 
we do, taxonomists of the Committee of Flora Europaea, and of 
Atlas Florae Europaeae? 
Role of Flora Europaea in nature conservation 
Flora Europaea serves as a fundamental taxonomic basis for 
many Red Data Sheet Books of the continent, and of course, for 
Atlas Florae Europaeae as well. Consequently, Flora Europaea 
and its Atlas play an important role in many of the decisions 
related to nature conservation in the different European 
countries. In a number of cases, the taxonomic concepts chosen 
by Flora Europaea do not adequately reflect the richness of 
the regional floras, e.g. that of the Balkan Peninsula, which 
is the greatest secondary evolution centre of the European 
flora. 
From Flora Europaea, Vol. 1, I have selected some 
taxonomic problems that in my opinion remained unsolved in the 
first edition, e.g. the problems posed by: 
- Gypsophila fastigiata and G. arenaria 
- the group of Dianthus plumarius agg., where a number of 
small vicarious species were omitted, as D. lumnitzeri, 
regis-stephani, etc. 
- Pulsatilla pratensis, nigricans and P, hungarica 
- Erysimum baumgartenianum is not identical with wittmannii 
- Erysimum korabense of Albania is a good species 
- Saxifraga heucherifolia is certainly more than a synonym 
- Sedum neglectum is not identical with acre at all 
- The Sedum sartorianum group, consisting partly of 
allopatric, partly of sympatric taxa with different 
chromosome numbers: Sedum hillebrandtii 2n = 16, 
sartorianum 2n = 16, stribrnyi 2n = 32 (unpubl. counts 
made by the author). 
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For further critical remarks, see Borhidi in Acta Botanica 
Acad, Sci. Hung. 27:265-266 (1981). All these problems should 
be solved in time for the new edition of Flora Europaea. The 
mapping work on the European flora is also a good opportunity 
for solving a number of the existing discordances between the 
regional flora works and Flora Europaea. 
Responsibility of taxonomists 
The responsibility of taxonomists has increased in recent 
years. Earlier, a taxonomic decision was no more than a 
scientific opinion. Today, a taxonomic decision has practical 
consequences for nature conservation and environmental 
protection. When a taxonomist denies the existence or validity 
of a taxon and makes it a synonym, the taxon loses its 
legitimacy and the chance to be protected, the chance to 
survive. When biologists fight for the conservation of 
endangered areas by listing the rare and valuable species 
living there, their proposals are sometimes rejected by the 
clerks of the National Authorities of Nature Protection and by 
the governmental decision makers on the grounds that some of 
the rare species listed have been treated as synonyms of 
common taxa in Flora Europaea. In this way taxonomists can 
make valid species or other taxa illegal and can sentence them 
to death. 
For this reason, the new tendency appearing in taxonomical 
practice strikes me as dangerous. Earlier, taxonomists kept 
seeking for new taxa. The new fashion is to seek for new 
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synonyms. A superior revision is expected to deliver a lengthy 
list of synonyms and to be full of the abbreviation syn, nov. 
i.e. synonymon novum, usually printed in different type. This 
modern taxonomical sport, the hunting of new synonyms, can 
lead in some cases to the synonymization of valid taxa. Many 
taxonomists think that to reduce a taxon to synonymy involves 
less responsibility than to describe a new one. It is not so. 
I was asked whether I would call for the introduction of a 
less rigorous or more liberal species concept for the purposes 
of conservation. What I call for is more rigorous and 
conscientious work from the taxonomists, and more scrupulosity 
in making taxonomic decisions. Some taxonomists place species 
in synonymies, because they have not had an opportunity to 
study the type specimen, or the material collected proved to 
be insufficient to confirm its validity. Some taxonomists 
refuse to accept the validity of species, because some of 
their characteristic features - really existing in the living 
state - are no longer recognizable in the dried herbarium 
specimens; as is the case with Sedum and other succulent 
genera. These and similar reasons are completely insufficient 
justification for "killing" species (or taxa that have not yet 
been described in a certain status or combination). 
In this respect also. Flora Europaea and Atlas Florae 
Europaeae have a very important role to play in developing and 
standardizing a good species concept able to meet up-to-date 
requirements. I welcome most warmly the idea of a new edition 
of Flora Europaea, hoping that closer collaboration between 
the British and continental taxonomists will result in an even 
more successful work than the first edition. 
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THE END OF PLANT GEOGRAPHY IN THE NETHERLANDS 
J. Mennema 
Rijksherbarium, Leiden, Netherlands 
As a result of 80 years mapping, the first volume of the Atlas 
of the Netherlands Flora was published in 1980. The maps in 
this atlas are provided with two different signs to 
distinguish the records before 1950 and those after 1950. That 
made it possible to compare the total number of these records. 
Before 1950 the 330 taxa of volume I were found in 4054 
localities, after 1950 in 1159 localities. This means a 
decline of 2895 localities, which is more than 70 %. 
The first volume of the atlas contains only the vascular 
plants that are extinct or very rare in the Netherlands. The 
second volume of the atlas, which we hope will appear at the 
beginning of 1984, contains the rare and rather rare species. 
The preparation of this volume permits us to forecast at this 
moment that the decline of its c. 550 taxa will be of the same 
size. By comparing the products of the number of Netherlands 
vascular plant species and the number of their localities 
before and after 1950, we can establish that 70 % of the 
Netherlands flora has disappeared. (This does not mean that 70 
% of the Netherlands species have disappeared!) 
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Fig. 1. The natural distribution in the Netherlands of Lanium 
galeobdolon (L.) L. ssp. montanum (Pers.) Hayek since 1950. 
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Fig. 2. The distribution in the Netherlands after 1950 of 
Lamiurn galeobdolon (L.) L. as a garden escape and naturalized, 
var. florentinum hort. included. 
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This extraordinary decline, however, is not the direct 
reason for the lugubrious title of this paper. The part that 
it has played in the termination of plant geography in the 
Netherlands is more indirect. 
Of course the atlas was not the first indication we 
received of the serious decline of the Netherlands flora. This 
decline had started as early as about 1930, and by about 1950 
we could observe the first reactions: lovers of nature started 
to reintroduce vascular plants in the nature areas and nature 
reserves where they had originally disappeared. And now, in 
our list of new records of rare plants in the Netherlands, 
published annually in Gorteria, we regularly have to report 
that various records of species claimed to be found again in 
the list of the preceding year have in fact evidently been 
based on planted specimens. 
The more nature areas and flora elements were lost, the 
more the interest in the native flora increased. Then the 
thought awoke to provide the larger cities with parks 
displaying the native Dutch vegetation: a heath, a marsh, a 
bog, a forest, and so on. As the Netherlands are practically 
one big city, during the last few decades a large number of 
instructive flora parks have been established: very 
instructive indeed and very favourable for education in nature 
conservancy. 
But we want to stress three less positive aspects: 
1. In a country with a great tradition of and admiration 
for the capabilities of our engineers - let us not forget that 
thanks to technology a large part of the Dutch population is 
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living below sea level! - in such a country people easily 
start to think that man can make everything, even nature. A 
new word has already appeared in our language: nature 
construction. And this way of thinking - man can construct 
everything, even nature - will make it very hard to defend the 
last elements of our not-man-made original nature areas and 
flora elements. 
2. Where do the plants come from, the plants needed in the 
newly laid-out educational flora parks to provide the 
inhabitants of a big city with an example of, say, heath 
vegetation? Where have people obtained the Calluna, Erica, 
Empetrum, Drosera, Andromeda, Narthecium plants? They have 
mainly come - as is easy to guess: from the original nature 
areas in the Netherlands, but they have also been obtained 
from other countries, especially from France. Can we be sure 
that in the latter case the introduced plants have e.g. the 
same chromosome number? Can we be sure that the introduced 
plants belong to the same ecotype as the original plants? 
3. How should we deal in the mapping of the Netherlands 
flora with records of plants spontaneously established in 
these man-made nature areas in town? 
As far as we know these educational flora parks are 
typically Dutch. So this problem may be restricted to a very 
small part of Northwest Europe. If it is more widespread, a 
discussion about this problem would probably be valuable and 
useful. 
Another problem arose several years ago. On behalf of the 
education in nature protection, plants were sown in grassy 
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borders of roads. And so we received records of species such 
as Agrostemitia githago^ Geranium pratense and Legousia 
speculum-veneris from places where these species could not be 
expected from the plant geographical point of view. Of course 
we have not listed these records in Gorteria. It was almost 
always possible to contact the director of the municipal 
service which was responsible for the sowing. But it took a 
lot of time to check and dispose of all these false records. 
Fortunately most of the sown seed came from the south of 
France and within a couple of years the plants had disappeared 
from the roadsides. 
But we are not yet at the end of this dreadful story. The 
interest in indigenous plants shown by municipal and 
provincial services attracted the attention of the commercial 
cultivators. After the negative results of the seed sown on 
the borders of the roads, they started to cultivate plants for 
roadsides and for educational parks. So now you can order 3 
Achillea ptarmica plants for 10 Finnish marks or 2 Crambe 
maritima plants for 20 Finnish marks (there must be some 
difference!). 
We imagine that if one orders 3 Achillea ptarmica plants, 
the commercial cultivator will take his spade walk to the 
road-side near his house and dig in his merchandise there. But 
we also know that plant-breeders have invested a lot of money 
in cultivating less common species in large numbers. Sometimes 
the seed was collected in the Netherlands, sometimes abroad, 
so that we can repeat our question: are we sure that these 
cultivated plants have the same chromosome number and that 
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they belong to the same ecotypes as the native plants? Looking 
in the catalogues of various cultivators, we may conclude that 
a great many 'cultivars' have been offered. And we are afraid 
that the local services that order the plants will easily be 
content with the products of cultivation or cultivars, as in 
most cases they are cheaper than the native plants. 
If local services for public parks plant rare plants, this 
will be easy to recognize. But it will be more difficult if 
they introduce plants that are less rare and up till now have 
had their own plant geographical pattern in the Netherlands. 
In many cases there is so little difference between park and 
nature areas in the densely populated Netherlands that it will 
be impossible to distinguish a planting from a natural 
enlargement of the area of a plant species. 
The plants grown from seed scattered on the borders of the 
road disappeared after a couple of years. They were mostly 
annuals and had hardly any chance of completing their life-
cycle: of germinating, becoming established, growing into a 
plant with flowers and seed, dispersing the seed, germinating 
and so on. 
But what about planted specimens, which do not have to 
cope with the difficulty of germinating and becoming 
established. And what about biennial and perennial planted 
species? I am afraid that in the near future they will 
completely change the plant geographical patterns in the 
Netherlands. 
Of course we have considered contacting the plant-breeders 
and discussing this problem. But we were too late. Too much 
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money has already been invested in the cultivation of native 
plants to stop this process or even to regulate it, e.g. by 
making a list of taxa that are not allowed to be cultivated. 
There are no laws to prevent the cultivation of native plants 
and so there was no possibility of stopping this process on a 
legal basis. 
We hope that the cultivation of native plants will be 
restricted to the Netherlands, a relatively small part of 
Europe. Our Atlas of the Netherlands Flora will mostly give a 
plant geographical survey of the situation that existed before 
the disturbance discussed above (Figs. 1 & 2). Perhaps this 
report can serve as a warning to other countries to be careful 
if the same situation arises. But we sincerely hope that the 
warning will be superfluous. 
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SOME GENERAL REMARKS ON ATLAS FLORAE EUROPAEAE 
Josef Holub 
Botanicky ustav CSAV, Pruhonice, Czechoslovakia 
Relation to "Flora Europaea" 
During the planning of the project "Mapping the Balkan Flora", 
Professor Jalas emphasized that "Flora Europaea cannot be 
expected to provide the detailed taxonomic information that 
will probaly be required in mapping a relatively small part of 
the whole of Europe". It must be said that further taxonomic 
and chorological investigation of the European flora is still 
producing new results and many changes in our knowledge. Being 
edited according to a given time schedule. Flora Europaea was 
not and could not be expected to be absolutely complete, and 
does not even contain all the information and knowledge 
gathered by earlier investigators. It is therefore very 
satisfactory that Atlas Florae Europaeae (AFE) is a work 
closely following Flora Europaea and thus bound to give 
corrections and modifications of that handbook in all cases 
known now or in the future. This will always be a valuable 
function of AFE in addition to giving distribution maps. 
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Mapping taxa in a broad circumscription (s.l.) or as 
aggregates 
During the work on the first five volumes of AFE it was shown 
that some taxa included in FE could not be mapped. Not all 
such taxa are taxonomically insignificant, and for some of 
them the reason is the absence of certain information 
important for mapping; this should always be mentioned in the 
observations. 
In several cases some species are mapped in AFE in a broad 
taxonomical sense as a practical way out of the difficulty of 
giving separate maps for each of the included taxa. Though 
this practical solution may be understandable, it is always 
necessary to be aware of the fact that the importance of a map 
for its further interpretation lies in its covering real 
taxonomic unit, whereas in a collective taxon the real units 
that are its components become indistinguishable. The use of 
collective or aggregate species therefore substantially 
reduces the possibility of interpretation of such maps. 
Mapping aggregate species is generally justified only in cases 
in which the original species has divided itself during its 
evolution into subspecies or small species, but not in such 
cases in which species have been incorrectly aggregated into 
an assemblage of taxa on account of their similarity or 
difficulties in their identification. The later cases have not 
been infrequent in "Flora Europaea". On each occasion the 
problem underlying the inclusion of small species in an 
aggregate should be mentioned. Especially undesirable is the 
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union of species having different ecological demands (e.g. 
Agrostis canina agg., Valeriana officinalis agg,). 
Great practical difficulties arise when a species is split 
up into smaller units only in a certain part of its whole 
distribution area (for example Salicornia). We should not be 
afraid of publishing incomplete provisional maps, as these may 
serve as a stimulus to further reseach, but the character of 
these maps must be mentioned in the notes that accompany them. 
A very serious problem will be the mapping of members of 
notoriously difficult genera, such as Alchemilla, Hieracium, 
Mentha, Pilosella, Rosa, Rubus, Taraxacum. Here it would be 
advisable to make intensive use of the help of specialists; 
Rubus will soon have to be tackled and its treatment in FE 
(reducing its content to only 70 numbered species) does not 
seem to be reasonable; at least 200 or 300 species should be 
mapped in AFE. 
The grid division of the area 
Sometimes the square grid maps are compared with dot maps to 
the disadvantage of the square maps, which are blamed for 
their schematism, inaccuracy in expressing the distribution, 
insufficient description of the distribution area structure, 
inability to record diversity within small areas, etc. In view 
of the extent of Europe and the area of the squares used, it 
must be said that the grid enables us to describe the 
distribution with an exactness fully comparable to that which 
would be achieved by the dot method. However, the use of 
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squares may sometime cause a certain shift of the boundaries 
of the distribution area, which is of some importance, 
especially for small distribution areas. The main defect of 
this method lies rather in the fact that one mapped square 
does not represent the same quantity (occurrence of one plant 
vs. occurrence covering the whole square area) and that many 
narrow gaps within the structure of the distribution area may 
be excluded. To eliminate this inaccuracy, it would be 
necessary to use maps of different scale or to use a greater 
number of symbols. However, this will have to be the task of 
other future projects. 
During the work on AFE, the grid system was somewhat 
corrected in the area of the Aegean Islands in order to 
exclude cases in which some islet would be the base for 
mapping several squares. This problem may also occur in some 
(separate or isolated) mountain ranges, as is shown by the 
following example from the Hruby Jesenik Mts. (North 
Moravia). This mountain range has a rich flora in its Alpine 
belt, which is at most 20 km long and usually about 1 km 
broad. The grid segments these mountains into four parts, 
which meet exactly at the highest point of the mountain range, 
and the occurrence of Alpine species must therefore be mapped 
in all four squares. Although their localities in the 
different squares often do not lie more than 5 km apart, 
occurrence covering an area of nearly 10,0 00 square kilometres 
is given in AFE for these species; this is a much larger area 
than that of the distribution of Alpine species in such 
mountains as the Krkonose Mts., or the High Tatra and Low 
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Tatra Mts. together (here only two squares are mapped in AFE 
for a more extensive area than that in the Hruby Jesenik 
Mts. The best solution would be to reduce the number of four 
(or three) squares in this mountain range to only one, so that 
the mapping would correspond to the real situation. 
Problems of native and naturalized occurrences 
The problems of the character of the occurrence of certain 
species have not been satisfactorily solved in AFE, especially 
in cases when such species have both a native and a secondary 
occurrence in Europe: e.g. various species of Ainaranthus, 
Atriplex nitens, etc. Sometimes the character of the 
occurrence changes with the boundaries of the countries, e.g. 
in Amaranthus lividus (native in Austria and Hungary, 
secondary in Czechoslovakia), Parietaria officinalis (native 
in West Germany, secondary in East Germany). In these cases 
better collaboration between the regional authors and the 
editors of AFE should exist at the final synthesis of the 
maps. The naturalization of many new plants is a fact of 
practical importance and its description is significant for 
various theoretical and practical reasons. It seems to me that 
not all collaborators have the same approach to understanding 
the stages of naturalization and that casuals are sometimes 
mapped while at other times even naturalized species are 
omitted. it is especially important to record the beginning of 
the process of naturalization. 
Here the possibility of new spreading of a native taxon 
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may be mentioned; this regards Thelypteris (Lastrea) 
limbosperma in the western part of Czechoslovakia, where in 
recent years this mountain species has been found in many new 
localities, especially in lower altitudes. Such facts should 
also be mentioned in the text accompanying the map. 
Non-homogeneity and gaps in the mapping 
As we all know and as everybody can see after an examination 
of the published volumes of AFE, the mapping of certain 
territories raises great problems. Professor Jalas pointed out 
once that in some countries there is no balance between the 
richness of the flora and the number of trained botanists. 
Great gaps in maps represent gaps in knowledge of the local 
distribution pattern in individual countries. From the 
character of the map itself it is possible to judge whether 
the gaps are real or not. In some countries these 
imperfections are the result of the fact that the extent of 
the area studied is large, while the number of botanists who 
are able to apply themselves to this work is small. From this 
it follows that the compilation of many maps is not as 
homogeneous as could be desired; they reveal the trend of the 
occurrence but this is not enough. Such insufficiencies are 
understandable in the case of neglected species or species 
distinguished not long ago, where the maps give the results of 
the initial stage of the investigation of their distribution 
(e.g. Cystopteris dickieana). But many insufficient maps in 
AFE belong to species that are common or of medium frequency 
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and the maps of these taxa, in particular, show the areas for 
which the necessary data were not available. Some examples: 
Alnus glutinosa, Dryopteris filix-mas, Eguisetum arvense. 
Juniperus communis, Lycopodium clavatum. Polygonum persicaria, 
Populus nigra, Rumex acetosa, Salix alba, Ulmus glabra, Urtica 
dioica. Among these species the data were mainly insufficient 
for the very extensive area of the Soviet Union; in some cases 
smaller shortcomings may be found in other countries (e.g. in 
Pteridophytes and in some common species in Spain, etc.). 
Sometimes political boundaries also become boundaries of the 
"distribution". However, when it is not possible to obtain 
sufficient data from certain regions, a special graphical 
method should be used to designate the areas of warranted or 
very probable occurrence. A certain method was even used in 
AFE on the occasion of the mapping of the eastern boundary of 
Carpinus betulus. 
The opposite case - overmapping (i.e. giving more data 
than exist in reality) is also theoretically possible. It can 
hardly occur very frequently and I have no single real example 
of it, but mapping the whole area of Bulgaria for Montia 
fontana seems to be somewhat suspicious. 
Time data, quotation of maps and literature, edition 
In some species it would be useful to use many more symbols 
for the time data, for instance in species with decreasing 
occurrence or in recently naturalized species. Generally it 
must be said (and this refers to myself as well), that the 
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mapping symbols have not been used sufficiently and further 
that for some of them (native character) different 
interpretations of their use exist among the collaborators. 
Here commendation is due to the data on the flora of Great 
Britain and the Netherlands, where the description of extinct 
occurrences may be classified as relatively the best. 
A valuable part of AFE is formed by the quotations of 
special literature referring to individual species (taxonomy 
and nomenclature) and by references to maps with their total 
distribution. These data should be somewhat extended by 
including further important studies on the taxon under 
consideration. Though the fate of the edition of Index 
Holmensis is not known to me, it would be useful to add to the 
species included in that handbook a brief reference to the 
relevant data (e.g. I.H. 4; 26). 
Of great importance for cooperation on AFE is the 
possibility to collaborate at its proof stage; this 
collaboration would certainly be more effective if these 
proofs included data from all the countries. The proofs of AFE 
6 lacked material for about five large countries and the help 
of the collaborators could not therefore be so effective, as 
it was not possible to revise all area contacts, the character 
of the distribution areas, their entire boundaries, etc. 
However, this situation will continue as long as a number of 
countries are late in sending in their records. 
It is also necessary to take serious notice of the fact 
that the five volumes of AFE published so far correspond to 
about five per cent of the total extent of the European flora. 
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To make the future work somewhat less difficult and to utilize 
the knowledge of the present specialists, it would be useful 
to ask them to compile maps for critical groups like 
Alchemilla, Rubus, Thymus, etc.), even though these will not 
be published until later. 
Utilization of Atlas Florae Europaeae 
Data from AFE may also be employed for the purposes of 
phytogeographical division, though this must perhaps be 
postponed until there are a greater number of maps at our 
disposal. The maps of AFE may be of help to phytogeographers 
when they are trying to find "natural" phytogeographical 
boundaries. They may also be employed for determination of 
isochorolines, demarcating degrees of the representation of 
various floristic elements, as was done by Buldo for a part of 
Spain in 1975. AFE may further be employed in the interests of 
the conservation of the floristic richness of the European 
flora. 
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Resolution 
Adopted unanimously at the 7th meeting of the Committee for 
Mapping the Flora of Europe, in Helsinki, August 1983. 
The participants in the Helsinki meeting of the Committee for 
Mapping the Flora of Europe, representing various European 
countries and being for years familiar with the theoretical 
and practical aspects of the taxonomy and spatial distribution 
of plants, at both the national and international levels, 
- cognizant of the steadily increasing deleterious and 
modifying influence exerted by man upon the native and 
established vegetation and flora, 
cognizant of and deeply concerned by the resultant rapid 
increase in the number of plant species faced with or 
threatened by extinction, not only in Europe but especially 
in tropical and subtropical areas with a rich flora and 
without sufficient resources for effective nature protec-
tion measures, 
understanding that an active increase of basic biological 
research and knowledge, especially in the branches of 
taxonomy and chorology, is urgently needed to meet the 
many challenges existing today in the field in question, 
and, at the same time, 
bearing in mind the importance of genetics, ecology and 
related branches of biology in the understanding and 
interpretation of basic evolutionary processes in plant 
1 18 
species, ecological interrelationships in the biota and 
trends in vegetational succession, 
strongly emphasize the necessity of 
reviving a proper knowledge of plant species, beginning 
with the schools and including amateurs as well as 
undergraduates and professional botanists, 
promoting and continuing the compilation of up-to-date 
regional floras to serve as standard works for pure and 
applied botany, 
strengthening the role of plant systematics and taxonomy in 
the academic training of botanists in general, and securing 
continuity in special studies of the taxonomy of major 
plant groups, 
appropriating educational and financial resources to 
continuous monitoring of processes set in motion in nature 
by man's activities and tending to give rise to drastic or 
long-term changes in the spatial distribution and/or 
frequency of plant species, notably in cases with the risk 
or imminent threat of extinction. 
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